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LETTER   OF   TRANSMITTAL. 


Treasury  Department, 
United  States  LiFE-SAviNa  Service, 

WashiTtgUm,  D.  0.,  November  30,  1878. 

SiB:  I  have  the  honor  to  submit  the  following  report  of  the  opera- 
lions  of  the  Life-Saving  Service  for  the  fiscal  year  ending  June  30, 1878, 
and  of  the  expenditures  of  the  moneys  appropriated  for  the  mainte- 
nance of  the  service  for  that  i)eriod,  in  accordance  with  the  requirements 
of  section  7  of  the  act  of  June  18, 1878. 

A  compilation  of  the  statistics  of  wrecks  and  casualties  which  have 
occurred  on  or  near  the  coasts  and  on  the  rivers  of  the  United  States, 
and  to  American  vessels  at  sea  or  on  the  coasts  of  foreign  countries, 
collected  under  the  authority  of  the  act  of  June  20, 1874,  is  included. 
I  have  the  honor  to  be,  very  respectfully, 

SUMNER  I.  KIMBALL, 

General  Superintendent 

Hon.  John  Sherman, 

Secretary  of  the  Treasury. 
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OPERATIONS. 


i 


At  the  close  of  the  last  fiscal  year  the  life-saving  establishment  em- 
braced 148  stations,  distributed  upon  the  sea  and  lake  coasts,  as  follows  : 

District  No.  1  (coast  of  Maine  and  New  HampHhire) 6 

District  No.  2  (coast  of  Massachusetts) 14 

District  No.  3  (coast  of  Rhode  Island  and  Long  Island) 3(5 

District  No.  4  (coast  of  Now  Jersey) 39 

District  No.  5  (coast  from  Cape  Heulopen  to  Cape  Charles) 6 

District  No.  6  (coast  from  Cape  Henry  to  Cape  Hatteras) 10 

District  No.  7  (eastern  coast  of  Florida) 5 

District  No.  8  (Lakes  Erie  and  Ontario)  * 9 

District  No.  9  (Lakes  Huron  and  Superior) 9 

District  No.  10  (Lake  Michigan) 12 

District  No.  11  (Pacific  coast) 2 

Nineteen  of  the  foregoing  are  life-boat  stations,  situated,  six  in  Dis- 
trict No.  8,  one  in  District  No.  9,  nine  iu  District  No.  10,  and  three  in 
District  No.  11. 

Five  others,  those  in  District  No.  7,  are  houses  of  refuge. 

The  lite-boat  stations,  with  one  exception  (at  Thunder  Bay  Island, 
where  the  emplojTnent  of  an  expert  crew  was  absolutely  indispensable), 
were  dependent  upon  the  volunteer  system. 

Three  of  these  stations  were  new  ones,  first  oi>ened  for  service  at  the 
following  dates: 

One  in  District  No.  8  (at  Buffalo),  September  19,  1877. 

Two  in  District  No.  11  (at  Shoalwater  Bay  and  Cape  Disappoint- 
ment), November  26, 1877,  and  February  15, 1878,  respectively. 

The  houses  of  refuge  are  located  upon  the  eastern  coast  of  Florida, 
and,  as  the  name  implies,  are  simply  designed  to  shelter  and  succor  per- 
sons who  are  cast  ashore  in  that  desolate  locality.  They  are  conducted 
by  keepers  only,  who  are  required  to  patrol  the  coast  immediately  after 
a  storm  for  the  discovery  of  persons  in  need  of  such  relief.  Regular 
crews  of  surfmen  were  employed  only  at  the  life-saving  stations,  with 

*The  nambera  of  this  and  the  three  following  districts  are  changed  by  the  recent  re- 
numention,  wh^ch  will  be  found  on  page  199. 
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UNITED   STATES    LIFE-SAVING   SERVICE. 


the  single  exception  named,  and  the  periods  of  their  employment  are 
shown  in  the  following  statement: 

Employment  of  8urfnien,  season  of  1877-78. 


Period  of  emplo.Nnneiit. 


Nor.  1. 
Nov.  1, 
Nov.  1, 
Nov.  15, 
Nov.  15, 
Nov,  15, 
Nov.  15, 
Deo.  1, 
Dec.  1, 
Sept  1, 
April  1, 
Sept.  1, 
April  1, 
July  1. 
May  15, 
Sept  1, 
April  1, 


1877,  to 
1877,  to 
1877,  to 
1877,  to 
1877,  to 
1877,  to 
1877,  to 
1877,  to 
1877,  to 

1877,  to 

1878,  to 

1877,  to 

1878,  to 

1877,  to 

1878,  to 

1877,  to 

1878,  to 


April 

April 

April 

April 

Mar. 

April 

Mar. 

Mar. 

Mar. 

Dec. 

May 

Deo. 

May 

Nov. 

June 

Nov. 

May 


30, 1878, 
30, 1878, 
15, 1878, 
15. 1878. 
31, 1878. 
15. 1878, 
31,1878, 
31, 1878, 
31, 1878, 

15. 1877, 

31. 1878, 

15. 1877, 

31. 1878, 

24. 1877, 

30. 1878, 

30. 1877, 

31. 1878, 


inclasive. 
inclusive. 
Inclusive. 
incluBive. 
incluaive. 
inclusive, 
inclusive, 
inclusive, 
inclusive, 
inclusive, 
inclusive, 
inclusive, 
inclusive. 
Inclusive, 
incluaive. 
inclusive, 
inclusive. 


The  periods  of  employment  of  surfmen  at  the  stations,  of  course,  indi- 
cate the  periods  during  which  the  stations  are  open  and  manned.  The 
crews  also  render  service  at  wrecks  occurring  at  other  times,  where  they 
can  be  summoned  together  for  the  purpose,  but  in  many  sparsely  popu- 
lated sections,  where  the  stations  are  located  several  miles  from  settle- 
ments, it  is  impossible  to  seasonably  collect  them. 

STATISTICS. 

It  appears  from  the  reports  of  the  officers  of  the  several  districts  that 
there  have  been  during  the  year,  within  the  limits  of  the  operations  of 
the  service,  171  disasters  to  vessels.  There  were  on  board  these  vessels 
1,557  persons.  The  estimated  value  of  the  vessels  is  $1,879,063,  and 
that  of  their  cargoes  $745,672,  making  a  total  value  of  the  property  in. 
volved  $3,624,735.  The  number  of  lives  saved  was  l,33fl^  and  the  num- 
ber lost  226.  Of  the  latter  number  183  perished  in  the  dit^asten^  to  the 
United  States  steamer  Huron  and  the  steamship  MetropoMs— 98  in  the 
former  and  S5  in  the  latter.  The  number  of  shipwrecked  persons-  shel- 
tered and  succored  at  the  stations  during  the  year  was  423 ;  the  total 
number  of  days'  relief  afforded  them  being  849.  The  total  valu^e*  of  proi>- 
erty  saved  is  estimated  at  $1,097,375,  and  the  amount  lost  at  $1,527,360. 
The  number  of  disasters  involving  the  total  loss  of  vessels  and  cargoes- 
was  59.  The  surf-boat  was  used  114  times,  189  trips  being  made  with  it  ;p 
the  self-righting  and  self-bailing  life-boat  14  times,  18  trips  being  made; 
The  breeches-buoy  was  employed  twice,  making  9  passages.  The  mor- 
tar was  used  on  10  occasions,  27  shots  being  fired.  On  one  occasion  the* 
Merriman  or  Paul  Boyton  life-suit  was  used,  and  the  heaving-stick  was 
thrown  once.  On  different  occasions  many  persons  were  drawn  ashore 
by  hand,  or  by  lines  thrown  to  them. 


UNITED   STATES  LIFE-SAVING   SERVICE.  13 

The  apportionment  of  the  foregoing  statistics  to  the  several  districts  is 
as  follows : 

District  Xo.  1. 

Number  of  cUsaHtci'8 32 

Value  of  veHsels 1^163,450 

Value  of  cargoes $41,778 

Total  value  of  property |i205,228 

Number  of  pei'soiLs  on  board  vessels 185 

Number  of  persons  saved 183 

Number  of  persons  lost 2 

Number  of  shipwrecked  persons  sheltered  at  stations 12 

Number  of  days'  shelter  atforded 48 

Value  of  property  saved $107, 01^ 

Value  of  propeiiiy  lost .*^98, 218 

Number  of  disasters  involving  total  loss  of  vessels  and  cargoes 7 

DUtiict  No,  2. 

Number  of  disasters 20 

Value  of  vessels $77,056 

Value  of  cargoes $16,963 

Total  value  of  property $94,039 

Number  of  persons  on  board  vessels 121 

Number  of  pei'sons  saved.... 102 

Number  of  persons  lost.... 19 

Number  of  sliip wrecked  persons  sheltered  at  stations 59 

Number  of  days'  shelter  afforded 96 

Value  of  property  saved $24,504 

Value  of  property  lost...* $69,535 

Number  of  disasters  involving  total  loss  of  vessels  and  cargoes 10 

District  Xo,  3. 

Number  of  disasters 16 

Value  of  vessels $240,700 

Value  of  cargoes $139,770 

Total  value  of  property $380,470 

Number  of  persons  on  board  vessels. 162 

Number  of  persons  saved 162 

Number  of  persons  lost None. 

Number  of  shipwrecked  persons  sheltered  at  stations 90 

Number  of  days'  shelter  atforded 236 

Value  of  property  saved $148,275 

Value  of  property  lost $232, 195 

Number  of  disasters  involving  total  loss  of  vessels  and  cargoes 8 

District  Xo,  4. 

Number  of  disasters 35 

Value  of  vessels •••• $428,275 

Value  of  cargoes $121,948 

Total  value  of  property $r>50,223 

Number  of  persons  on  board  vessels 244 

Number  of  persons  saved , 244 

Number  of  persons  lost None. 

Number  of  shipwrecked  persons  sheltered  at  stations 73 

Number  of  davs'  shelter  afforded 182 

Value  of  property  saved $342,688 

Value  of  property  lost $207,535 

Number  of  disasters  involving  total  loss  of  vessels  and  cargoes.... 10 
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District  No.  5. 

Number  of  diHasters 18 

Value  of  vessels $159,400 

Value  of  cargoes $240,900 

Total  value  of  property $400,300 

Number  of  persons  on  board  vessels 147 

Number  of  persons  saved 140 

Number  of  persons  lost 7 

Number  of  shipwrecked  persons  sheltered  at  stations 36 

Number  of  days' shelter  afforded 180 

Value  of  property  saved $278,200 

Value  of  property  lost $122,100 

Number  of  disasters  in  vol  ving  total  loss  of  vessels  and  cargoes 9 

District  No.  6. 

Number  of  disast-ers 9 

Value  of  vessels $517,692 

Value  of  cargoes $69,000 

Total  value  of  property $586,692 

Number  of  persons  on  board  vessels 466 

Number  of  persons  saved 283 

Number  of  persons  lost 183 

Number  of  shipwrecked  persons  sheltered  at  stations 12)2 

Number  of  days'  shelter  afforded 136 

Value  of  property  saved $28,000 

Value  of  pro]»erty  lost $558,692 

Numl)er  of  disasters  involving  total  loss  of  vessels  and  cargoes 4 

District  No.  7. 

Number  of  disasterM ^ 2 

Value  of  vessels $90,000 

Value  of  cargoes ^ $12,500 

Total  value  of  property $102,500 

Number  of  persons  on  board  vessels 36 

Number  of  persons  saved 36 

Number  of  persons  lost ,  None. 

Number  of  shipwrecked  persons  sheltered  at  stations None. 

Number  of  days'  shelter  afforded None. 

Value  of  proi>erty  saved None. 

Value  of  property  lost $102,500 

Number  of  disasters  involving  total  loss  of  vessels  and  cargoes 2 

District  No.  8. 

Number  of  disasters 24 

Value  of  vessels $84,190 

Value  of  cargoes $58,019 

Total  value  of  property $142,209 

Number  of  persons  on  boaixl  vessels 102 

Number  of  persons  saved 102 

Number  of  persons  lost None. 

Number  of  shipwrecked  persons  sheltered  at  stations 8 

Number  of  days' shelter  afforded 9 

Value  of  property  saved $78,874 

Value  of  property  lost $63,335 

Number  of  disasters  involving  total  loss  of  vessels  and  cargoes 3 
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District  No,  9. 

Noinber  of  disasters ..: • • •  8 

Value  of  vessels. $82,000 

Value  of  cargoes $32, 324 

Total  value  of  property $114,324 

Number  of  ]>erBon8  on  board  vessels 57 

Number  of  persons  saved 52 

Number  of  persons  lost •• 5 

Number  of  shipwrecked  persons  sheltered  at  stations •• • 9 

Number  of  days' shelter  afforded 9 

Value  of  property  saved $80,224 

Value  of  property  lost $34,100 

Number  of  disasters  involving  total  loss  of  vessels  and  cargoes 2 

District  Xo.  10. 

Number  of  disasters 7 

Value  of  vessels $36,300 

Value  of  cargoes $12,450 

Total  value  of  property $48,750 

Number  of  persons  on  board  vessels 37 

Number  of  persons  saved 27 

Number  of  persons  lost 10 

Number  of  shipwrecked  persons  Bheltere4  at  stations 4 

Number  of  days'  shelter  afforded 14 

Value  of  property  saved $9,600 

Value  of  property  lost... $39, 150 

NumlMT  of  disasters  involving  total  loss  of  vessels  and  cargoes 4 

District  Xo.  11. 

No  wrecks  are  reported  as  having  occurred  in  this  district  within  the  limits  of  the 
operations  of  the  Htations  between  the  time  of  their  opening  and  the  close  of  the  fiscal 
year, 

BEMABKS  ON  STATISTICS. 

These  statistics  show  that  the  disasters  of  the  past  year  have  been 
greater  in  number  and  severer  in  character  than  the  service  has  ever 
before  encountered;  a  fiaiCt  established  by  the  record  of  171  disasters 
within  life-saving  limits,  against  134,  the  highest  number  of  any  former 
year,  and  of  59  vessels  and  cargoes  totally  lost,  in  contrast  with  the 
highest  antecedent  record  of  34.  A  large  i)roportion  of  the  loss  of 
life  is  made  up,  as  before  stated,  of  the  183  i>ersons  who  perished  at  the 
wrecks  of  the  Huron  and  Metropolis,  the  first  wreck  occurring  before 
the  opening  of  the  stations  under  the  provisions  of  law,  and  the  latter 
between  two  stations,  at  such  a  distance  from  either  as  to  greatly  hinder 
successfid  operations;  conditions  which  had  long  been  indicated  by  the 
officers  in  charge  of  the  service  as  pregnant  with  fatality.  There  are 
four  other  wrecks,  involving  the  loss  of  ten  lives,  which  occurred  when 
the  stations  were  closed,  and  one  other  disaster,  involving  the  loss  of 
four  lives,  happened  at  a  distance  which  made  prompt  assistance  impos- 
sible. 

It  is  evident  that  the  Life-Saving  Service  would  be  entirely  justified 
in  excluding  from  its  accountability  all  losses  which  took  place  at  sea- 
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sons  duriug  which  the  stations  were  not  kept  open  for  service,  and  also 
those  which  occurred  at  such  distances  from  the  stations  as  to  make 
swift  and  efficient  action  on  the  part  of  their  crews  out  of  the  question. 
Although  there  have  been  repeated  instances  in  which,  actuated  by  the 
desire  to  save  life,  the  agents  of  the  establishment  have  wrought  outside 
of  the  appointed  seasons  of  station-service  or  laboriously  traveled  great 
stretches  of  coast  to  render  aid  at  distant  wrecks,  no  one  will  pretend 
to  claim  that  what  they  did  as  a  human  duty  should  be  exacted  of  them 
a«  a  legal  obligation.  This  especially  appears  in  the  class  of  cases  which 
involves  the  ^leitvi^nt  of  distance.  The  scheme  of  the  service  upon  our 
beaches,  framed  isjth  reference  to  its  efficiency,  contemplates  about  two 
and  a  half  miles  on  either  side  of  a  station  as  the  scope  of  its  patroL 
Within  this  beat  of  five  miles  the  crews  can  be  reasonably  expected  to 
keep  the  required  watch  for  endangered  vessels  and  to  operate  for  the 
deliverance  of  those  on  board,  and  they  can,  therefore,  be  justly  held 
accountable  for  their  action  in  these  limits ;  but  on  the  Virginia  and 
North  Carolina  coasts,  during  the  past  year  as  for  some  time  previous, 
the  distances  between  the  stations  were  from  10  to  12  miles  and  in  some 
cases  16,  and  although  as  a  matter  of  necessity,  imposed  by  the  interests, 
of  humanity,  these  great  spaces  were  patrolled  as  well  as  possible  and 
zealously  traveled  whenever  occasions  of  disaster  required,  it  must  be 
steadily  remembered  that  this  was  done  as  a  gratuitous  concession  ta 
the  hard  circumstances  of  the  case,  and  it  would  be  preposterous  to  ex- 
pect from  the  crews  of  such  localities,  toiling  under  conditions  so  adverse 
as  these,  a  service  as  rapid  and  effectual  at  scenes  of  shipwreck  as  their 
comrades  could  achieve  under  more  favorable  auspices  on  the  coasts  of 
New  Jersey  or  Cape  Cod,  while  it  would  be  no  less  unjust  to  demand  it 
of  them.  The  expectations  of  service  at  cases  like  that  of  the  Frank 
Jameson  or  the  Huron,  where  the  station  crews  were  not  on  duty,  or  like 
that  of  the  Metropolis,  where  the  station  was  very  remote  from  the  scene 
of  the  disaster,  must,  therefore,  be  moderated,  and  on  every  consideration 
of  justice,  and  with  reference  to  the  sound  rule  that  impossibilities  are 
required  of  no  one,  such  cases,  as  has  been  already  observed,  might  be 
properly  excluded  from  the  class  of  those  in  which  the  Life-Saving  Service 
is  resiK)nsible. 

Leaving  such  as  these,  accordingly,  out  of  the  account,  there  remain  29 
lives  which  have  been  lost  fairly  and  legitimately  within  the  scope  of 
the  effective  operations  of  the  service.  The  circumstances  attending 
this  loss  are  hereinafter  related,  and  show  that  in  every  instance  the  Life- 
Saving  Service  was  blameless.  Notwithstanding  the  uncommon  violence 
of  the  tempests,  occasioning  worse  wrecks  than  usual,  the  death-rate 
in  proportion  to  the  number  of  disasters  and  the  number  of  persons  on 
board  the  vessels  involved,  is  smaller  than  is  exhibited  by  the  record  of 
any  previous  year  since  the  extension  of  the  ser\dce  under  tlie  authority 
of  the  act  of  June  20, 1874.  The  loss  of  life  daring  the  past  year  averages 
one  to  every  0  disasters,  and  one  to  every  39  persons  exposetl,  against  a  pre- 
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vious  average  since  the  extension  referred  to,  of  one  to  every  4  disasters, 
and  one  to  every  36  x)ersons  exposed. 

The  subjoined  table  gives  a  summary  of  results  in  the  field  of  life-sav- 
ing operations  for  the  last  seven  years,  the  period  since  the  introduction 
of  the  present  system. 

GENERAL  SUMMARY 

Of  distuters  which  have  occurred  within  the  scope  of  life-eaving  operationSy  from  November  I, 
1871  {date  of  introduction  of  present  system),  to  dose  of  fiscal  year  ending  June  30, 1^8.* 

Total  number  of  disasters 578 

Total  value  of  vessels $8,800,457 

Total  value  of  cargoes $4,957,684 

Total  value  of  property  saved $8,066, 322 

Total  value  of  property  lost $5,656, 819 

Total  number  of  persons  on  vessels 6,287 

Total  number  of  persons  saved 5,981 

Total  number  of  lives  lost 306t 

Total  number  of  persons  sheltered 1,382 

Total  number  of  days'  shelter  afforded 3,710 

LOSS  OF  LIFE. 

The  past  year  has  been  singularly  fruitful  of  varied  disaster.  One 
might  say  that  a  wave  of  catastrophe  had  swept  over  the  world.  The 
worst  horrors  of  war  were  realized  in  the  snowy  passes  of  the  Balkans. 
In  India  multitudes  of  people  perished  of  famine.  Famine,  ending  in 
cannibalism,  devastated  China.  In  this  country  a  season  of  violent  alter  - 
nations  of  heat  and  cold,  and  of  torrent  rains  and  tornadoes,  was  suc- 
ceeded by  the  ravages  of  yellow  fever  at  the  South.  The  marine  disas- 
ters have  been  no  less  startling  and  colossal.  In  the  British  Channel 
the  Eurydice,  man-of-war,  under  full  sail  and  not  far  from  land,  was 
thrown  down  in  an  instant  by  a  snow-squall,  and  sunk  with  nearly  every 
one  on  board.  Later,  there  was  the  frightful  collision  of  two  German 
iron-clads,  the  Grosser  Kurfurst  and  the  Konig  Wilhelm,  involving 
hundreds  of  lives.  A  still  greater  number  perished  subsequently  in  the 
Thames,  when  the  excursion  boat,  the  Princess  Alice,  was  run  down  by 
a  huge  collier,  the  Bywell  Ca«tle.  On  our  own  shores  there  have  been 
two  great  shipwrecks,  those  of  the  Huron  and  the  Metropolis.  It  iis  fittle 
wonder,  therefore,  that  amidst  all  this  prevalent  calamity  the  recwd  of 

*  It  should  be  observed  that  the  operations  of  the  service  durmg  this  period  have 
been  limited  as  foUows :  Season  of  1871-73,  to  the  coast  of  Lon^^  Island  and  New  Jer- 
sey ;  seasons  of  187^^-74)  to  the  coasts  of  Cape  Cod,  Long  Island,  and  New  Jersey ; 
season  of  1874-75,  to  the  coasts  of  New  England,  Long  Island,  New  Jersey,  and  coast 
from  Cape  Henry  to  Cape  Hatteras ;  season  of  1875-76,  coasts  of  New  England,  Long 
Island,  New  Jersey,  coast  from  Cape  Henlopen  to  Cape  Charles,  and  coast  from  Cape 
Henry  to  Cape  Hatteras ;  season  of  1876-^7,  all  the  foregoing,  with  the  addition  of 
Florida  and  the  Lake  coast ;  and  season  of  1877-78,  as  shown  on  page  11. 

t  One  hundred  and  eighty-three  of  these  were  lost  at  the  disasters  of  the  steamers 
Huron  and  Metropolis,  and  14  others  when  service  was  impeded  by  distance,  or  when 
stations  were  not  open. 

2ls 
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the  Life-Saving  Service  should  bear  a  larger  death-rate  than  usual.  In- 
vestigation of  the  circumstances  of  each  successive  disaster,  made  in  ac- 
cordance with  the  custom  of  the  establishment  where  loss  of  life  is 
involved,  leads,  however,  to  the  gratifying  conclusion  that  in  no  instance 
can  blame  be  justly  attached  to  the  Life-Saving  Service  or  its  crews,  as 
the  following  detailed  statement  of  each  wreck  in  the  order  of  occur- 
rence wUl  show. 

WBECK  OF  THE  LAKB  FOREST. 

The  first  shipwreck  of  the  year,  within  the  scope  of  life-saving  oper- 
ations, which  involved  loss  of  life,  was  that  of  the  schooner  Lake  For- 
est, bound  from  Buffalo  to  Chicago,  which  struck  upon  a  reef  one  mile 
south  of  North  Point,  Lake  Michigan,  on  the  10th  of  October,  1877,  at 
half  past  eleven  o'clock  in  the  morning,  during  an  easterly  gale  and  fog, 
and  in  a  heavy  sea.  The  wreck  was  discovered  by  Keeper  J.  S.  Mat- 
thews, of  Life-Saving  Station  No.  4  (Thunder  Bay  Island),  who  at  once 
started  to  her  assistance  with  the  life-boat  and  a  crew  of  eight  men.  By 
the  time  he  reached  her  the  schooner  had  jumped  the  reef  and  anchored, 
leaking  badly,  her  rudder  carried  away,  her  sails  split,  and  bulwarks 
stove  in,  one  of  the  ten  men  on  board  killed  by  the  falling  of  the 
fore-boom,  the  other  nine  completely  exhausted,  and  the  vessel  already 
in  a  sinking  condition,  so  that  the  first  thing  done  by  the  life-boat  crew 
was  to  relieve  the  men  at  the  pumps  to  keep  her  from  going  down. 

Shortly  afterward  the  captain  of  the  schooner  was  taken  on  board  the 
life-boat,  and  started  for  Alpena,  about  five  miles  distant,  to  procure  a 
tug  and  the  services  of  fresh  men  to  save  his  vessel.  On  the  way  the 
schooner  J.  B.  Kitchen  was  observed,  four  miles  distant,  flying  signals 
of  distress,  being,  as  was  afterward  discovered,  in  a  leaking  condition, 
with  broken  booms  and  gaffs,  her  canvas  blown  away,  and  her  men  tired 
out,  with  the  water  in  the  hold  gaining  on  them.  The  life-boat  was  at 
once  headed  for  her  and  took  off  her  commander,  and  bore  away  for 
Alpena,  where  the  two  captains  engaged  three  tugs  for  the  assistance 
of  their  vessels,  which  steamed  out  under  cover  of  the  land  for  North 
Point,  with  tiie  life-boat  in  tow,  having  on  board  fresh  men  to  relieve  the 
men  at  the  pam{Miu  The  sea  was  running  so  high  between  the  point  and 
the  vessels  thai}  the  tugs  were  unable  to  reach  them,  but  the  life-boat 
succeeded  in  gettukg  alongside  each  vessel  in  succession,  and  in  trans- 
ferring the  fresh  men. 

Both  schooners  were  safely  brought  into  harbor  by  the  tugs  the  next 
morning,  the  sea  having  somewhat  subsided.  The  captains  testified 
that  but  for  the  assistance  of  the  life-boat  their  vessels  would  have  been 
lost,  with  perhaps  all  on  board. 

WBECK  OF  TUB  BERLIN. 

The  next  wreck  of  the  year  within  the  field  of  action  of  the  Life-SaNing 
Service  was  that  of  the  schooner  Berlin,  bound  from  Marblehead  to 
Bay  City,  which  ran  upon  Burnt  Cabin  Point  Reef,  Lake  Huron,  No- 
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vember  8, 1877,  seven  or  eight  miles  distant  &om  Station  No.  1,  District 
No.  9)  Point  aux  Barqnes.  The  Berlin  grounded  on  the  reef  about  seven 
o'clock  in  the  evening,  during  a  heavy  storm,  worked  in  to  within  a  mile 
and  a  half  of  the  shore  during  the  night,  and  toward  morning,  being  an 
old  vessel,  began  to  break  up  rapidly.  During  the  night  one  man  per- 
ished in  the  rigging,  and  at  daylight  three  more  were  swept  away  by 
the  sea. 

The  vessel  being  discovered  in  the  morning,  and  not  being  within  the 
limits  of  the  patrol  of  the  station,  and  removed  by  distance  and  by  the 
curvature  of  the  coast  from  its  observation,  a  telegram  was  sent  to  the 
keeper  informing  him  of  the  disaster.  As  this  message  had  to  be  sent 
by  a  circuitous  route,  it  did  not  reach  the  keeper  until  10  o'clock  a.  m. 
The  sea  was  tremendous,  and  to  avoid  the  delay  and  danger  of  pulling 
the  boat  broadside  to  it  a  distance  of  seven  or  eight  miles,  the  keeper 
procured  two  pairs  of  horses  for  its  transportation  by  land,  and  arrived 
abreast  of  the  wreck  about  3  o'clock  p.  m.,  having  been  delayed  by  an 
exceedingly  rough  and  miry  road. 

The  boat  was  at  once  launched  and  pulled  for  the  wreck,  only  a  por- 
tion of  the  bow  of  which  was  above  water,  and  two  men,  stiU  alive, 
though  in  a  benumbed  and  exhausted  condition,  were  taken  from  it, 
together  with  the  dead  body  of  the  captain's  son.  Under  the  circum- 
stances, assistance  could  not  have  been  rendered  earlier  to  this  unfor- 
tunate vessel.  The  report  of  the  officer  who  made  the  investigation  in 
tins  case  will  be  found  in  the  appendix. 

WRECK  OF  THE  MAGELLAN. 

The  third  wreck  o¥  the  year  was  that  of  a  schooner  of  350  tons,  the 
Magellan,  bound  from  Chicago  to  Toronto,  which  was  discovered  at  day- 
Ught  in  the  momiag  of  ITovember  9, 1877,  by  the  keeper  of  Life-boat  Sta- 
tion No.  12,  Tenth  District,  drifting,  bottom  up,  in  a  northeast  gale  and 
rough  sea,  off  Two  Sivers,  Lake  Michigan.  The  captain  and  crew,  eight 
in  number,  had  all  been  drowned.    Only  one  body  came  ashore. 

WKECK  OF  THE  HUROK. 

The  wreck  next  in  order  of  time,  one  which  was  enormous  in  its  propor- 
tions and  horrors,  and  may  be  said  to  have  cast  a  gloom  upon  the  nation , 
was  that  of  the  United  States  steamer  Huron,  which  took  place  by  the 
stranding  of  the  vessel  at  about  1  o'clock  a.  m.  on  Saturday,  November  24, 
1877,  near  Nag's  Head,  North  Carolina.  The  tragedy  occurred  during  a 
moderate  gale,  but  the  night  was  dark  and  misty,  and  there  was  a  heavy 
sea.  As  the  particulars  are  already  familiar  to  the  public,  it  is  only  ne- 
cessary to  record  the  fact  that  the  vessel  became  a  total  wreck,  and  that, 
according  to  the  official  report  of  W.  P.  Conway,  Master,  U.  S.  N.,  the 
senior  surviving  officer,  received  through  the  Navy  Department,  there 
were  132  persons  on  board,  of  whom  98  were  lost.  The  censure  at  first 
thrown  upon  the  Life-Saving  Service,  because  assistance  was  not  ren  - 
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dered  to  the  vessel  from  the  adjacent  life-saving  station,  two  and  a  half 
miles  distant  from  the  wi'eck,  was  lifted  when  the  feet  became  known 
that  provision  had  not  been  made  by  law  at  that  time,  as  it  has  since 
been,  for  manning  and  opening  for  service  the  stations  in  that  locality 
at  so  early  a  date,  and  they  were  consequently  closed.  The  calamity, 
therefore,  occurred  and  was  almost  over  before,  on  that  desolate  coast, 
the  tidings  of  the  disaster  had  spread  beyond  a  few  fishermen,  and  under 
these  circumstances  the  Life-Saving  Service  must  be  exonerated  fi*om 
blame  for  the  grievous  loss  of  life  involved,  which,  together  with  the 
destruction  of  the  vessel,  the  proceedings  of  the  naval  court  of  inquiry 
instituted  to  investigate  the  wreck,  refer  wholly  to  errors  in  the  naviga- 
tion of  the  Huron.  It  must,  however,  always  be  regretted  that  the  nearest 
life-saving  station  was  not  in  operation,  since  in  that  case  the  early  dis- 
covery of  the  wreck  by  the  patrols  would  have  been  made,  and,  consid- 
ering the  contiguity  of  the  vessel  to  the  shore,  it  is  probable  that  every 
person  on  board  might  have  been  saved. 

iN^othing  mitigates  the  tragic  character  of  this  disaster  except  the  fact 
that  from  first  to  last,  during  the  entire  six  hours  in  which  the  Huron 
lay  careened  in  the  darkness,  with  the  immense  seas  breaking  in  deafen- 
ing confusion  over  her,  the  noble  discipline  of  a  man-of-war  was  main- 
tained upon  her  decks,  and  officers  and  men  alike  faced  the  chances  of 
life  and  death  with  composure  and  courage. 

Of  the  gallant  conduct  of  Ensign  Lucien  Young  and  the  seaman  An- 
toine  Williams,  who  undertook  the  hazardous  enterprise  of  swimming 
with  a  line  to  the  shore  in  the  hope  of  succoring  their  helpless  comrades, 
due  mention  is  made  in  another  part  of  this  report. 

WBECK  OF   TUE  FRAXK  JAMESON. 

Of  six  seamen  on  board  the  schooner  Frank  Jameson,  five  were  lost  by 
the  total  wreck  of  the  vessel,  which,  by  the  breaking  of  her  steering  appa- 
ratus, while  upon  a  voyage  from  Eockland,  Me.,  to  Richmond,  Va.,  be- 
came unmanageable,  and  ran  ashore  at  midnight,  November  25, 1877,  in 
a  rough  sea,  directly  opposite  Station  No.  8,  Fifth  District,  coast  of  Vir- 
ginia, where  she  broke  up  before  morning,  her  crew,  with  one  excep- 
tion, being  washed  oflT  and  drowned. 

The  survivor  came  ashore  in  a  helpless  condition,  but  by  the  care  and 
attention  of  the  life-saving  crew,  who  were  upon  the  scene  by  nine 
o'clock  the  next  morning,  was  restored.  The  disaster  was  rendered 
sadder  by  the  fact  that  the  entire  crew  might  easily  have  been  saved 
had  the  life-saving  station  been  open,  or  the  keeper  and  his  men  sum- 
moned in  season.  It  took  place,  as  the  date  shows,  several  days  before 
the  time  had  arrived  for  the  opening  of  the  station.  The  light-keeper 
at  Smith's  Island  was  aware  of  the  stranding  at  midnight,  but  supposed 
the  schooner  was  in  no  immediate  danger,  and  waited  until  daylight  be- 
fore sending  news  to  the  keeper  of  the  life-saving  station,  who  lived  at  a 
distance.    The  keeper  hurried  to  the  scene  as  soon  as  possible,  but  by 
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the  time  he  arrived  the  rough  surf  had  dismembered  the  vessel,  and  her 
crew  were  lost,  with  the  single  exception  mentioned. 

WRIXK  OF  THE  OSSIPEE. 

Another  wreck  which  took  place  before  the  opening  of  the  stations, 
was  that  of  the  brig  Ossipee,  bound  firom  Benia,  Spain,  to  Kew  York. 
The  vessel  had  her  sails  blown  away  and  her  mainstay  parted,  and  in 
this  condition  drifted  ashore  at  noon  in  thick  and  stormy  weather, 
during  an  easterly  gale,  on  November  25, 1877,  at  Eagged  Point,  Vir- 
ginia, 7J  miles  from  Station  No.  4,  Fifth  District.  The  sea  being  very 
high,  the  brig  soon  became  a  total  wreck.  A  boat  from  the  vessel  suc- 
ceeded in  reaching  the  shore  with  a  part  of  the  crew,  and  in  returning 
for  the  remainder  was  capsized  and  two  men  were  drowned.  Of  the 
whole  number  on  board,  seven  were  saved,  as,  in  the  judgment  of  the 
keeper,  all  would  have  been  had  the  adjacent  station  been  open. 

WRECK  OF  THE  SEA  LION  AND  J.   G.   BABCOCK. 

Two  wrecks  which  occurred  simultaneously  upon  Cape  Cod,  on  Jan- 
uary 3, 1878,  involved  the  loss  of  seven  lives  from  one  of  the  vessels.  At 
seven  o'clock  in  the  morning.  Patrolman  Cole,  of  Station  No.  11  (Orleans), 
Second  District,  reported  a  schooner  ashore  two  miles  north  of  the  sta- 
tion, which  proved  to  be  the  J.  G.  Babcock,  bound  from  Hoboken  to 
Boston.  A  thick  snow-storm  was  prevailing,  with  a  heavy  northeast 
gale,  and  the  sea  was  very  rough.  The  station  crew  immediately  set  out 
for  the  wreck  with  the  mortar  apparatus,  the  condition  of  the  sea  making 
boat-service  impracticable.  Their  journey  was  extremely  toilsome.  The 
gale  was  so  violent  that  progress  against  it  was  difficult,  and  the  sand, 
in  addition  to  being  very  soft,  was  covered  with  snow  to  the  depth  of 
three  inches,  which  clogged  the  wheels  of  the  hand-cart,  sometimes  four 
inches  deep,  and  so  badly  that  the  men  were  frequently  obliged  to  pause 
and  beat  it  off.  One  of  them  being  absent  on  the  south  patrol,  they  were 
also  one  man  short.  When  about  half  way  the  surf  of  the  flood-tide  com- 
pelled them  to  diverge  from  the  beach,  cross  the  sand  hills  through  a 
hollow,  and  continue  their  way  on  the  inside.  Notwithstanding  these 
obstacles,  added  to  the  burden  they  were  dragging,  they  contrived,  by 
laborious  effort,  to  arrive  abreast  of  the  wreck  within  an  hour  and  a  half. 
Shortly  before  passing  from  the  beach  through  the  hollow  they  came 
upon,  a  boat,  evidently  belonging  to  the  vessel,  with  one  oar  lashed  to 
it.  Near  by  was  the  top  of  a  chest.  Although  the  vessel  was  within 
300  yards  of  the  beach  nothing  could  be  seen  of  her  except  when  the 
squalls  rent  asunder  for  a  moment  the  vast  shroud  of  the  snow-storm. 
Their  first  glimpse  of  her  was  obtained  in  this  way  a  few  minutes  after 
they  had  passed  the  boat.  When  within  one-third  of  a  mile  of  her  she 
was  again  disclosed,  and  they  saw  her  masts  fall.  She  was  entirely  in 
pieces  when  they  came  in  front  of  her,  having  split  in  halves  lengthwise 
and  broken  off  at  the  floor-timbers.    She  appears  to  have  broken  up 
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shortly  aft-er  her  masts  fell.  The  pieces  which  came  ashore  were  very 
rotten,  which  accounts  for  the  rapidity  of  her  breaking  up.  The  seven 
men  who  composed  her  crew  perished.  Four  of  their  bodies  came  ashore 
within  two  days  afterward.  It  should  be  said  here  that  the  presence  of 
their  boat  upon  the  beach,  together  with  the  cover  of  the  chest,  creates 
the  presumption  that  they  attempted  to  effect  a  landing  when  the  ves- 
sel struck  and  were  upset  by  the  surf  and  drowned. 

Just  before  coming  up  to  this  wreck  the  station  crew  discovered 
another  schooner  ashore  half  a  mile  farther  on,  which  turned  out  to  be 
the  Sea  Lion,  bound  from  Hoboken,  N.  J.,  to  St.  John,  I^.  B.  As  the 
J.  G.  Babcock  was  past  assistance  they  hurried  on  to  the  other  vessel, 
which  had  stranded  within  200  yards  of  the  beach.  ITpon  arriving 
abreast  of  her  they  found  her  boat  upon  the  shore,  but  no  trace  of  her 
crew.  Supposing  them  to  have  perished  in  the  attempt  to  reaoh  the 
shore,  they  scattered  along  the  beach  to  search  for  their  bodies,  and 
were  engaged  in  this  quest  when  news  was  brought  that  the  crew  were 
safe  at  the  station. 

It  appears  by  the  statement  of  the  captain,  that  his  vessel  struck  at 
6.30,  when  he  immediately  let  go  his  anchor  to  bring  her  head  round  to 
the  sea  that  he  might  lower  his  boat  for  the  shore.  He  was  not  aware 
that  there  was  a  life-saving  station  on  the  coast,  or  he  would  have 
remained  with  his  crew  on  board  until  help  arrived,  as  he  thought  upon 
leaving  the  vessel  that  there  was  little  possibility  of  their  getting  on 
shore  alive.  That  he  and  his  four  men  succeeded  in  reaching  the  beach 
in  a  sea  so  dangerous,  is  little  less  than  miraculous,  and  is  only  accounted 
for  by  the  supposition  that  the  position  of  the  stranded  vessel  interposed 
a  partial  barrier  which  moderated  the  rush  of  the  surf  upon  the  beach 
at  the  point  of  his  landing.  There  was  not  one  chance  in  ten  of  the  suc- 
cess of  the  venture.  As  it  was,  the  boat  was  nearly  filled  with  water 
twice  before  gaining  the  shore.  Upon  getting  to  the  land,  the  ship- 
wrecked men  attempted  to  proceed  up  the  beach,  against  the  wind,  the 
force  of  which,  however,  the  captain  says,  soon  baffled  the  effort,  and 
compelled  them  to  cross  to  the  inside,  behind  the  sand  hills,  and  to 
travel  in  the  other  direction,  passing,  behind  this  screen,  the  life-saving 
crew  on  their  way  to  the  vessel,  and  arriving  at  the  comfortable  station, 
which,  being  closed  on  account  of  the  absence  of  its  occupants  at  the 
wreck,  they  entered  by  raising  a  window.  They  were  all  frost-bitten, 
and  the  captain  had  his  shoulder  badly  bruised  before  leaving  the  vessel. 
Superintendent  Sparrow,  who  arrived  at  the  station,  took  him  to  the 
nearest  surgeon,  who  dressed  the  bruise,  and  after  receiving  two  days' 
succor  at  the  station,  he  and  his  men  were  provided  with  free  passes  by 
the  kindness  of  the  officers  of  the  Old  Colony  Kaikoad,  and  left  for  Bos- 
ton, where  they  were  to  report  to  the  British  consul. 

The  captain  stated  that  he  observed  the  schooner  J.  6.  Babcock  on  the 
bar,  but  saw  no  person  on  board  of  her.  It  is  probable  that  her  unfor- 
tunate crew,  like  the  men  on  board  his  own  vessel,  lowered  their  boat 
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and  made  for  the  shore  immediately  upon  striking,  perishing  in  the  en- 
deavor,  as  seamen,  who  are  little  familiar  with  the  difficult  art  of  man- 
aging boats  in  the  surf,  are  almost  certain  to  do  unless  accident  protects 
their  effort. 

WRECKS  OF  THE  SCHOONERS  POW-WOW,  ADDIE  P.  AVERT,  AND  MILES  STANDI6H. 

A  triple  wreck,  occurring  also  upon  Cape  God,  in  the  neighborhood  of 
Station  'So.  8,  Second  District,  and  upon  the  same  day,  January  3,  as 
that  of  the  disaster  last  related,  was  the  occasion  of  the  unavoidable  loss 
of  twelve  lives.  Between  four  and  Ave  o'clock  in  the  morning  a  patrol- 
man roused  the  station  with  the  news  that  a  three-masted  schooner, 
which  proved  to  be  the  Addie  P.  Avery,  of  Port  Jefferson,  Long  Island, 
James  A.  Thompson,  master,  was  ashore  upon  the  outer  bar,  half  a  mile 
north  of  the  station.  The  station  crew,  instantly  alert,  was  engaged  iu 
preparations  for  a  rescue,  when  another  x>atrolman  hurried  in  with  the 
information  that  a  small  fishing  schooner,  afterward  known  to  be  the 
Pow-wow,  of  Provincetown,  Mass.,  Matthew  Eaton,  master,  was  ashore 
about  a  third  of  a  mile  to  the  southward  of  the  station. 

The  keeper,  Capt.  Nelson  Weston,  was  for  a  moment  greatly  embar- 
rassed in  regard  to  the  course  to  be  pursued,  two  vessels,  with  crews  in 
peril,  being  simultaneously  on  shore  in  opposite  directions,  help  being 
possible  to  only  one  of  them  at  a  time,  as  to  divide  the  life-saving  force, 
consisting  of  only  seven  men,  would  fatally  weaken  its  efficiency,  and 
there  being  no  possibility  of  signaling  for  aid  from  the  adjacent  sta- 
tions on  account  of  the  blinding  snow-storm.  The  keeper  solved  the 
dilemma  by  resolving  to  first  aid  the  Pow-wow,  on  the  consideration  of  her 
probably  having,  as  the  event  proved,  the  greater  number  of  men  on 
board,  and  being  less  Ukely,  as  the  smaller  vessel,  to  hold  together  in 
the  breakers. 

The  condition  of  the  surf  determined  the  use  of  the  mortar  apparatus 
in  preference  to  the  boat,  and  as  much  of  it  as  could  be  transported  at 
one  time  through  the  soft  sand  and  slush  was  loaded  upon  the  hand-cart 
and  toilsomely  dragged  abreast  of  the  Pow-wow.  A  portion  of  the  crew 
then  hastened  back  to  the  station  for  the  remainder  of  the  apparatus, 
while  the  rest  were  busied  ia  preparations  for  the  rescue.  It  was  then 
daybreak,  and  suddenly,  through  a  rift  in  the  whirling  snow,  another 
schooner  was  descried  ashore  about  a  mile  to  the  southward.  To  this 
vessel,  which  was  ascertained  to  be  the  Miles  Standish,  of  Provincetown, 
the  keeper  hastened,  leaving  hia  crew  in  charge  of  a  surfinan,  and  as  he 
came  up  to  her  saw  her  people,  who  were  twelve  in  number,  jumping 
ashore  from  her  bows  as  the  receding  seas  permitted,  her  commander, 
Capt.  John  B.  Bangs,  having,  when  she  first  struck  the  outer  bar,  crowded 
on  all  sail,  forced  her  over,  and  driven  her  well  up  on  the  beach. 

The  arrival  of  the  keeper  was  a  fortunate  circumstance  for  her  crew, 
as,  in  the  water-soaked  condition  of  their  clothing,  and  exposed  to  the 
icy  blast,  they  would  soon  have  become  helpless,  and,  perhaps,  have  per- 
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ished,  the  snow-storm  completely  preventmg  them  from  seeing  what  di- 
rection to  take  for  refuge.  Guided  by  him  upon  a  route  behind  the 
beach  hills,  where  they  were  less  exposed  to  the  bitter  gale,  they  reached 
the  station,  and  were  furnished  with  dry  clothing  and  restoratives. 

The  keeper  then  hastened  to  the  Pow-wow,  where  he  found  his  comrades 
i*eady  for  operations  with  the  apparatus  as  soon  as  the  vessel,  which 
had  painted  her  sheet-cable  and  was  dragging  along  the  outer  bar  by  her 
small  anchor,  should  fetch  up.  At  the  first  shot,  the  line  fell  across  her 
main-topmast  stay.  The  crew,  who  were  hanging  on  in  the  fore-rigging 
and  on  the  bowsprit,  being  benumbed  with  cold,  and,  besides,  needing 
t-heir  strength  to  keep  their  hold,  as  the  vessel  was  rolling  heavily,  made 
no  eftbrt  to  go  aloft  to  reach  it.  After  an  ineffectual  attempt  to  get  it 
within  their  reach  by  working  it  from  the  shore,  the  keeper  determined 
to  fire  again,  depressing  the  gun  so  as  to  carry  the  line,  if  possible, 
among  the  men,  which  he  successfully  did,  the  line  falling  upon  the  bow- 
sprit, where  it  was  grasped  by  the  people  clinging  there.  Drawing  upon 
it,  they  soon  had  on  board  the  inch  and  a  half  whip-line  attached  there- 
to, but  the  wreck  was  now  again  drifting  southward,  and  it  was  impos- 
sible to  set  up  the  hawser  for  the  employment  of  the  breeches-buoy  or 
life-car,  and  the  wr^k,  moreover,  was  beginning  to  break  up. 

In  this  strait,  signs  were  made  to  the  sailors  to  severally  attach  them- 
selves to  the  line  and  jump  overboard.  By  this  means  ten,  out  of  the 
fifteen  persons  constituting  the  vessel's  company,  were  one  by  one  drawn 
ashore.  This  desperate  measure,  which  necessity  compelled,  wa«  rendered 
even  more  dangerous  by  the  terrible  character  of  the  surf  and  by  the 
l^resence  in  the  tumultuous  water  of  fragments  of  timbers,  spars,  and 
X)lanking  from  the  vessel,  capable  of  inflicting  the  worst  bruises  and  fatal 
wounds,  and,  worse  stiU,  of  masses  of  tangled  and  writhing  cordage, 
forming  the  most  i)erilous  of  snares  for  one  struggling  through  the 
breakers. 

In  effecting  the  landing  of  these  unfortunate  men  through  such  perils 
and  difficulties,  the  fiery  heroism  of  surf  men,  so  often  seen  upon  our 
coast,  was  again  manifest.  As  the  sailors  were  drawn  severally  toward 
the  shore,  station  men,  with  cords  around  their  waists,  the  ends  of  which 
were  held  by  their  fellows,  would  go  deep  into  the  fearful  undertow  to 
aid  them.  At  one  time  the  men  on  the  bowsprit  had  not  hauled  back 
sufficient  line  to  enable  the  next  passenger  to  be  pulled  ashore,  and  see- 
ing that  they  were  about  to  lose  their  only  chance  for  life,  they  secured 
the  line  on  board,  thus  leaving  the  man  held  fast  in  the  breakers.  To 
save  him  two  surftnen,  at  the  greatest  risk  to  themselves,  rushed  into 
the  surf,  and  with  herculean  effort  succeeded  in  taking  him  out  of  the 
line  in  which  he  had  fastened  himself,  and  brought  him  ashore.  In  the 
instance  of  the  tenth  life  saved,  the  sailor  attached  to  the  line  had  got 
caught  in  the  wreckage  of  the  jib,  and  two  of  the  surfinen  who  had 
gone  into  the  breakers  to  clear  him  became  entangled  with  him  in  the 
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snarl  of  floating  cordage,  and  were  in  extreme  danger.  To  rescue  them 
another  siirfman,  with  incredible  hardihood,  rushed  into  the  boiling  surf 
with  his  knife  and  cut  them  free  by  severing  the  line  beyond  them. 
This  daring  feat,  necessary  for  the  safety  of  the  three  men,  involved 
the  sacrifice  of  the  connection  thus  far  maintained  with  the  vessel.  One 
man  yet  remained  on  board,  apparently  senseless,  clinging  to  the  rig- 
ging. The  vessel  had  now  drifted  near  the  shore,  and  a  line  was  thrown 
to  him  by  the  heaving-stick.  He  made  no  effort  to  grasp  it,  and  pres- 
ently fell  off,  lifeless,  into  the  sea.  A  surfman  gallantly  plunged  after 
him  into  the  undertow,  but  without  avail.  Another  man  had  previously 
dropped  from  the  bowsprit  exhausted,  and  had  perished,  and  a  boy  had 
frozen  to  death.  These  three  lives  were  all  that  were  lost  after  the  ar- 
rival of  the  life-saving  crew  upon  the  scene.  It  appears  that  when  the 
vessel  first  struck,  the  captain  and  one  man  sprang  overboard  and  were 
drowned.  Five  persons,  therefore,  in  all  perished.  The  remaining  ten 
were  saved  through  the  strenuous  efforts  of  the  life-saving  crew,  as  nar- 
rated, and  were  assisted  to  the  station  as  they  landed  by  the  people  from 
the  Miles  Standish.  They  were  all  frostbitten,  and  in  some  cases  so 
much  exhausted  that  restoratives  had  to  be  forced  down  their  throats. 
Their  firost-bitten  limbs  were  treated  with  cold  water  and  snow,  and 
afterward  with  poultices  of  raw  potato,  and  everything  possible  wa« 
done  at  the  station  to  restore  them. 

During  the  operations  for  the  rescue  of  the  crew  of  the  Pow-wow,  the 
quantities  of  wreckage  that  came  down  from  the  Addie  P.  Avery,  in- 
cluding a  portion  of  her  bow,  indicated  that  she  broke  up  soon  after 
striking.    There  were  six  persons  on  board,  all  of  whom  were  lost. 

The  twenty-two  persons  saved  from  the  Pow-wow  and  Miles  Standish 
were  sheltered  for  a  day  at  the  station,  and  were  all  provided  with  cloth- 
ing by  the  station  crew,  who  for  this  purpose  relinquished  all  their  spai'e 
garments,  a  frequent  loss  to  which  our  brave  and  humane  life-saving 
crews  are  subjected.  Free  passes  to  their  homes  by  railroad  were  also 
procured  for  these  survivors. 

WRECK  OF  THE  METROPOLIS. 

The  marine  disaster  of  the  year  upon  our  coast,  second  in  importance 
only  to  that  of  the  Huron,  was  the  wreck  of  the  Metropolis,  a  w^ooden 
steamer  of  878  tons,  commanded  by  Capt.  J.  H.  Ankers,  which  sailed  on 
the  29th  of  January,  1878,  from  Philadelphia  for  Brazil,  laden  with  rail- 
road iron  and  materials,  and  having  on  board  a  large  body  of  laboring 
men.  Springing  a  leak  the  day  after  she  sailed,  which  steadily  increased 
and  could  not  be  stanched,  her  captain,  to  save  her  from  foundering  at 
sea,  ran  her  ashore  4J  miles  south  of  Station  No.  4,  Sixth  District,  Cur- 
rituck Beach,  North  Carolina,  at  6.45  on  the  morning  of  the  31st,  where, 
in  the  course  of  the  day,  she  went  to  pieces.  The  wind  was  in  the  east 
at  the  time,  the  sea  high,  and  the  weather  thick  and  foggy.  The  num- 
ber of  persons  on  board  was  245,  of  whom  85  were  lost.    These  are  the 
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outlines  of  a  catastrophe,  the  details  of  which  are  comprised  iu  the  report 
of  investigatioja  upon  the  occurrence  by  Gapt  James  H.  Merryman^  In- 
spector of  Life-Saving  Stations,  made  under  the  orders  of  the  Secretary 
of  the  Treasury,  hereto  appended. 

It  will  appear  vcgojx  examination  that  the  fundamental  cause  of  the 
loss  of  life  upon  this  occasion  was  the  undue  distances  which  at  that 
time  separated  the  stations  upon  the  Korth  Carolina  coast. 

The  establishment  of  intermediate  stations  provided  by  the  act  of  June 
18,  last,  and  recommended  by  the  reports  from  this  office  for  two  years 
previously,  would  have  located  a  station  in  the  immediate  vicinity  of  this 
disaster,  and  it  is  plain  that  the  contiguity  of  this  and  of  other  stations 
thus  created  would  have  been  the  condition  for  prompt  discovery  of  the 
wreck,  exertions  as  prompt  for  the  rescue  of  those  on  board,  the  immedi- 
ate procurement  of  fresh  means  and  appliances  if  demanded,  the  sum- 
moning of  other  crews  to  aid  in  the  effort  for  deliverance,  and,  in  one 
word,  the  trebling  of  the  powers  and  resources  of  the  life-savers.  On 
the  other  hand,  it  is  equally  clear  that  the  distance  of  12  miles  which 
existed  between  Stations  4  and  5  at  the  time  of  the  disaster  seriously 
impeded  and  baffled  the  intense  struggle  which  ensued  for  the  rescue. 

In  connection  with  this  wreck,  the  establishment  was  called  upon  to 
perform  one  of  the  most  painful  duties  that  could  have  been  devolved 
upon  it,  namely,  to  recommend  the  dismissal  of  the  keeper  of  the  station, 
a  man  who  in  many  respects  was  worthy  of  honor,  particularly  in  regard 
to  his  conduct  at  the  disaster.  The  fact  that  his  flask  was  not  filled  with 
the  station  powder  ui>on  this  occasion,  indicates  his  main  defect  as  a 
keeper,  a  certain  lack  of  forethought,  which  had  previously  been  noted, 
and  had  indeed  made  his  removal  already  determined  upon.  He  was 
personally  an  excellent  man,  and  he  was  also  a  skilled  surfman,  and,  in 
other  respects  than  the  one  mentioned,  a  good  keeper.  It  cannot  be  de- 
nied, and  it  is  due  to  him  to  say,  that  his  behavior  at  the  wreck  of  the 
Metropolis  was  characterized  by  great  energy  and  gallantry.  The 
news  being  brought  him  that  the  vessel  was  dropping  to  pieces,  and 
that  men  from  her  were  already  in  the  surf,  he  hurried  on  ahead  of  his 
crew  with  the  medicine-chest  strapped  to  his  back,  and  was  the  means  of 
saving  a  number  of  lives  by  the  prompt  application  of  its  restoratives. 
His  conduct  of  operations  at  the  wreck  was  in  aU  respects  satisfactory. 
The  steamer  lay  nearly  head  on  to  the  shore,  presenting  but  a  small  mark 
for  mortar  practice;  yet  at  the  second  shot  he  succeeded  in  throwing  a  line 
across  the  port  foretop-saU  yard-arm,  which,  if  it  had  been  judiciously 
hauled  in,  would  probably  have  been  the  means  of  saving  every  life  on 
board.  Subsequently,  when  the  last  hope  of  renewing  the  broken  con- 
nection with  the  wreck  had  to  be  abandoned,  he  put  on  the  life-saving 
suit  and  made  two  desperate  and  hazardous  efforts  to  force  his  way  out 
with  a  line  to  the  vessel  through  the  tumbling  fragments  and  the  fierce 
current.  In  the  struggle  of  the  last  three  hours  in  the  breakers,  he  was 
foremost  and  indefatigable,  braving  every  danger,  and  saving  many  per- 
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sons,  including  the  captain,  whom  he  was  the  first  to  seize  in  the  surf. 
He  was  repeatedly  struck  down  in  the  undertow  by  whirling  timbers  and 
bruised  and  battered  by  the  wreckage,  but  he  stood  to  his  work  to  the 
very  last  moment,  constantly  at  the  hazard  of  his  Ufe.  It  was  impos- 
sible that  conduct  such  as  this  could  fail  of  its  due  appreciation;  yet  it 
could  not  be  overlooked  that  to  the  circumstance  of  his  i>owder-fla8k  not 
being  full  the  cessation  of  effort  to  rescue  the  people  upon  the  wreck  by 
the  life-saving  appliances  was  due,  and  in  view  of  this  fresh  evidence  of 
dangerous  defect  in  an  otherwise  stout  and  manly  character,  the  recom- 
mendation of  a  more  careful  man  for  keeper  could  not  but  be  made. 

WBECK  OF  A  FISHING  BOAT. 

One  life  was  lost  from  a  small  fishing-boat  three  miles  out  from  Sta- 
tion Ko.  4,  Tenth  District,  Lake  Michigan,  on  March  23, 1878,  before  the 
station  had  been  opened  for  service.  The  boat  was  seen  from  the  station, 
capsized,  with  two  men  clinging  to  the  bottom,  by  the  keeper's  little 
son  Frank.  The  only  persons  at  the  station  were  the  keeper  (Sanford 
W.  Morgan),  his  boys  Frank  and  James,  and  his  daughter  Edith,  a  girl 
of  eighteen.  Kot  being  able  to  launch  the  heavy  life-boat,  they  attempted 
to  go  out  to  the  rescue  in  a  small  fishing-boat,  but  the  sea  was  very 
rough,  a  northerly  gale  prevailing,  and  they  failed  to  force  the  boat 
through  the  breakers.  A  signal  was  then  hoisted  to  encourage  the  men 
clinging  to  the  capsized  boat,  and  the  boy  James  hastened  away  to  a 
distant  viUage  for  help,  while  the  keei)er,  with  his  other  boy  and  the  girl,  got 
everything  ready  for  the  launch  of  the  life-boat.  The  boy  returned  with 
six  men,  who,  together  with  the  keeper,  Frank,  and  Edith,  made  a  crew, 
and  the  boat  put  out  to  the  rescue.  In  this  sortie,  the  sea  rolling  heav- 
ily and  the  wind  blowing  so  hard  that  it  carried  tiie  tops  of  the  waves 
continually  over  the  life-boat,  and  compelled  almost  constant  bailing, 
the  brave  girl  held  her  place  at  the  oar.  When  within  half  a  mile  of  the 
capsized  boat,  one  of  the  unfortunate  men  was  washed  off  by  the  sea 
and  drowned.  The  life-boat  came  up  in  time  to  take  off  the  other,  so 
badly  chilled  that  he  was  nearly  gone.  The  keeper  testifies  that  if  there 
had  been  a  crew  at  the  station  when  the  boat  was  first  descried  he  could 
have  saved  both  men. 

WRECK  OF  THE  MINNDB  CORUETT. 

The  schooner  Minnie  Corlett,  bound  from  Chicago  to  Pentwater,  was 
driven  ashore  at  two  o'clock  in  the  morning,  March  24, 1878,  in  a  north- 
erly gale  and  snow-storm,  the  night  being  very  dark  and  a  heavy  sea 
running.  The  point  of  strandiug  was  two  miles  fi'om  Life-Boat  Station 
Ko.  7,  Tenth  District,  and  the  wreck  was  so  sudden  that  there  was  no 
time  for  assistance.  The  vessel  was  so  near  land,  that  four  men  out  of 
her  crew  of  five  jumped  ashore  and  were  saved.  The  fifth  man  was 
washed  overboard  and  drowned.    The  vessel  was  a  total  loss. 
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WRECK  OF  A  DORY. 

A  life  was  lost  by  the  capsizing  of  a  dory  on  the  16th  of  April,  1878, 
near  Station  Ko.  10,  Second  District.  The  wind  was  fresh  from  the  north- 
east at  the  time,  which  was  about  eight  o'clock  in  the  morning,  and  the 
keeper  of  the  station,  Walter  C.  Knowles,  was  on  the  beach,  with  five  of 
his  men,  about  80  yards  north  of  the  house,  watching  the  movements  of 
eight  dories  coming  in  from  seaward  through  the  breakers,  when  sud- 
denly one  of  them,  in  the  act  of  rounding  to,  evidently  to  get  head  to 
sea,  was  seen  to  capsize.  The  promptness  with  which  the  keeper  and 
his  men  hurried  to  the  rescue  may  be  inferred  from  the  fact  that  they 
rushed  to  the  station,  got  the  surf-boat  afloat,  and  reached  the  capsized 
dory  before  one  of  the  other  seven  which  were  coming  through  the 
breakers  at  the  time  of  the  accident  could  be  relaunched  for  an  attempt 
at  rescue.  The  capsized  boat  was  held  in  the  breakers  by  her  anchor, 
which  had  dropped  and  caught,  when  she  was  overturned.  Two  men  had 
been  on  board  of  her,  Daniel  Sparrow  and  his  son  Wilbur,  and  the  latter 
was  clinging  desperately  to  the  forward  part  of  the  boat's  bottom,  with 
the  surf  breaking  over  him,  when  the  surf-boat  came  up.  He  was  rescued 
from  his  dangerous  position  with  considerable  difficulty,  on  account  of 
the  hazard  to  the  surf-boat  crew  of  approaching  him  in  the  breakers, 
but  after  much  skillful  and  perilous  manoeuvering  the  feat  was  accom- 
plished, and  he  was  taken  on  board  insensible.  His  father  was  then 
observed  floating  face  downward,  about  60  yards  distant,  in  the  inner 
breakers.  He  was  reached,  taken  into  the  boat,  a  hurried  landing  was 
effected,  and  a  team  being  fortunately  at  hand,  the  two  inanimate  bodies 
were  quickly  got  to  the  station,  and  the  usual  method  of  resuscitation 
was  vigorously  employed.  After  thirty  minutes,  Wilbur  Sparrow  was 
restored  to  life,  but  all  effort  failed  upon  his  father.  It  appears  that 
the  deceased  had  heart  disease,  and  it  is  probable  that  he  died  immedi- 
ately from  that  cause  when  flrst  thrown  into  the  sea. 

WRECK  OF  THE  JOHN  CLARK. 

The  last  wreck  of  the  season,  involving  loss  of  life,  was  that  of  the  ship 
John  Clark,  bound  from  Sandy  Hook  to  Calais,  Me.,  with  a  crew  of  20 
men.  The  disaster  took  place  two  and  a  half  miles  east  of  Station  Ko. 
2,  First  District,  coast  of  Maine,  at  10  o'clock  p.  m..  May  6, 1878,  four 
days  after  the  closing  of  the  station.  A  heavy  southeast  gale  was  pre^ 
vailing,  and  there  was  a  rough  sea  and  thick  fog.  The  ship  struck  upon 
a  reef  at  a  short  distance  from  shore,  and  driving  over  it,  went  upon  the 
rocks,  where  she  quickly  broke  up,  leaving  the  crew  adrift  upon  pieces 
of  wreck.  Two  of  them  were  drowned,  and  the  other  18  contrived  to 
land  about  one  o'clock  in  the  morning  upon  a  rock  separated  from  the 
mainland  at  high  water,  where  they  staid  with  difficulty  and  in  danger, 
the  sea  constantly  breaking  over  them,  until  ebb  tide,  when  they  got 
ashore  and  traveled  a  mile  and  a  half  to  Cutler  Harbor.  The  station 
being  closed,  the  keeper,  who  lived  at  a  distance,  knew  nothing  of  the 
wreck  until  two  days  after. 
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RECAPITULATIOX. 

The  foregoing  narrative  shows  that  of  the  226  persons  lost,  108  per- 
ished in  disasters  occurring  when  the  stations  were  not  open  for  service; 
98  from  the  Huron,  5  from  the  Frank  Jameson,  2  from  the  Ossipee,  2 
from  the  John  Clark,  and  1  from  a  fishing  boat.  Two  shipwrecks  occur- 
ring at  remote  distances  from  the  sources  of  assistance  produced  89 
deaths ;  85  from  the  Metropolis,  where  the  herculean  efforts  of  the  surf- 
men  and  their  neighbors  nevertheless  saved  nearly  two-thirds  of  those 
on  board,  and  4  from  the  Berlin.  In  two  instances,  vessels  dropping  to 
pieces  almost  immediately  upon  striking  caused  13  deaths ;  6  from  the 
Addie  P.  Avery  and  7  fix)m  the  J.  G.  Babcock.  In  the  case  of  the 
Pow-wow,  2  perished  in  the  effort  to  swim  ashore  when  the  vessel  first 
struck,  and  3  from  exhaustion  and  cold  while  the  life-saving  men  were 
violently  toiling  for  the  deliverance  of  the  crew.  The  capsizing  of 
the  Magellan  in  the  night,  and  far  from  shore,  caused  8  deaths.  Of 
the  remaining  three  cases  of  loss  of  life,  1,  on  the  Lake  Forest,  was 
that  of  a  man  killed  by  the  falling  of  a  boom,  1,  on  the  Minnie  Corlett, 
of  a  sailor  swept  overboard  by  the  sea  from  the  rigging  when  the  vessel 
struck,  and  1  resulted  from  heart  disease  of  the  victim  in  the  shock  of 
being  thrown  from  a  capsized  dory.  In  all  these  instances  it  is  appar- 
ent that  the  loss  of  life  was  unpreventable. 

DEATH  OF  8UFBRINTEKDENT  GUTHRIK. 

The  mortuary  record  of  the  year  is  peculiarly  darkened  by  yet  another 
loss,  that  of  a  gentle  and  gallant  man,  Capt.  J.  J.  Guthrie,  the  Superintend- 
ent of  the  Sixth  Life-Saving  District,  who,  it  will  be  remembered,  perished 
with  four  other  persons  on  Sunday,  Kovember  25, 1877,  the  day  follow- 
ing the  WTCck  of  the  Huron.  In  his  anxiety  to  reach  the  scene  of  the 
calamity,  and  to  see  that  all  possible  succor  was  being  extended  to  the 
survivors.  Captain  Guthrie  left  Hampton  Eoads  with  a  wrecking  party 
on  board  the  steamer  B.  &  J.  Baker,  at  seven  o'clock  on  the  evening  of 
the  24th,  and  arrived  at  the  locality,  after  a  rough  run,  early  the  next 
morning.  The  sea  was  still  so  boisterous  that  it  was  not  x>ossible  to 
land  from  the  steamer  at  that  time,  but  having  somewhat  subsided  by 
two  o'clock  in  the  afternoon,  it  was  then  determined  to  make  the  effort, 
and  a  boat  was  lowered  from  the  wrecking  steamer  containing  Captain 
Stoddard,  Mr.  Henry  L.  Brooke,  of  the  Norfolk  Virginian,  Captain 
Guthrie,  and  a  crew  of  five  men,  four  of  them  colored,.including  the 
steersman,  James  Saxton,  who  was  reputed  to  be  one  of  the  ablest  surf- 
men  on  the  coast.  The  boat  came  shoreward  in  good  style  up  to  the 
surf  on  the  outer  bar,  100  yards  south  of  the  Huron  and  200  yards 
from  shore.  The  first  breaker,  a  huge  mound  of  tumultuous  water, 
was  gallantly  surmounted  by  the  boat,  which  then  swept  swiftly  down 
the  long  valley  of  the  subsiding  wave,  when  another  tremendous  breaker 
arose  aft,  and,  although  the  crew  pulled  for  their  lives,  overtook  the  boat, 
caught  it  under  the  quarter,  whirled  it  broadside  to,  and  flirted  it, 
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bottom  up,  ten  feet  into  the  air,  spilling  every  one  on  board  into  the  sea. 
Captain  Stoddard,  Mr.  Brooke,  and  one  of  the  crew  caught  at  ihe  boat 
when  it  fell  down,  and  although  it  rolled  convulsively  in  the  surf,  they 
succeeded  in  clinging  to  it  and  were  swept  ashore.  One  of  the  negro 
crew,  Wilson,  swam  with  a  singular  facility  to  the  land,  where  he  arrived 
hardly  weakened,  though  the  struggle  for  life  on  the  part  of  the  others 
was  as  desx)erate  as  unavailing.  AAl  the  remaining  members  of  the  crew, 
including  the  powerful  steersman,  Saxton,  were  quickly  drowned,  and 
swept  away  by  the  current.  Captain  Guthrie  came  up  once  and  was 
instantly  submerged  again,  his  body  not  being  recovered  until  the  28th, 
three  days  after  this  tragic  accident. 

In  the  loss  of  this  officer  the  establishment  has  to  deplore  a  Superin- 
tendent of  marked  fidelity  and  energy,  who  exercised  a  peculiarly  sym- 
pathetic control  over  the  crews  of  his  district,  while  the  community 
where  he  lived,  among  whose  members  he  was  loved  and  honored  for 
his  many  accomplishments,  his  known  bravery,  and  the  mild  sweetness 
of  temper  which  marked  his  daily  intercourse,  has  deeper  reason  to 
mourn  his  departure.  For  the  larger  part  of  his  life  he  was  an  officer 
of  the  Kavy,  having  had  a  varied  experience  ashore  and  afloat,  serving 
in  the  Coast  Survey  and  the  Observatory,  and  on  men-of-war  in  the  Medi- 
terranean, the  Spanish  Main,  the  East  and  West  Indies,  and  the  coast 
of  Africa.  Although  nothing  was  so  apparent  about  him  as  his  good 
nature  and  almost  feminine  gentleness,  he  had  been  upon  many  occasions 
in  his  naval  experience  the  dashing  leader  of  perilous  enterprises.  He 
is  reported  as  having  always  been  at  sea  a  close  student,  and  to  have 
possessed  considerable  classical  attainments,  and  a  knowledge  of  six  or 
seven  languages,  two  of  which  he  is  said  to  have  spoken  with  facility. 
His  life  had  been  that  of  a  sailor,  and  he  died  a  sailor's  death.  To  his 
closing  hour  belongs  the  noble  and  consoling  thought  that  he  faced  his 
last  peril  with  an  unquailing  soul  in  the  interest  of  fellow-beings,  and 
perished  in  the  strict  line  of  duty. 

EXJLMmATION  OP  KEEPERS  AND  OREWS. 

A  board  of  examiners,  consisting  of  two  Eevenue  Marine  officers  and 
a  medical  officer  of  the  Marine  Hospital  Service,  annually  visit  the  sta- 
tions soon  after  the  beginning  of  the  active  season  for  the  purpose  of 
examining  professionally  and  physically  the  keepers  and  surfinen.  One 
of  the  Bevenue  Marine  officers  is  an  assistant  inspector  of  the  service, 
who,  in  addition  to  his  share  of  this  duty,  also  thoroughly  inspects  the 
stations,  and,  with  the  keeper  of  each,  composes  a  board  of  survey  upon 
the  unserviceable  station  property,  relative  to  the  disposal  of  which  they 
make  recommendation.  The  medical  officer  also  instructs  and  practi- 
cally exercises  the  men  in  the  method  of  resuscitating  the  apparently 
drowned  adopted  by  the  service.  The  board  thoroughly  drill  the  crews 
in  all  professional  operations  and  give  them  instruction  in  regard  to  any 
new  appliances  and  methods  introduced. 

The  results  of  the  examinations  of  last  year  were  generally  gratifying. 
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Marked  improvement  in  the  persannelj  resulting  largely  from  the  action 
of  former  boards^  and  improved  discipline  and  increased  proficiency  in 
the  nse  of  the  varioas  apx^aratas,  the  consequence  of  drill  and  instruc- 
tion, were  manifest. 

The  change  which  had  taken  place  in  the  districts  specially  alluded 
to  in  therex)ortof  1877  as  having  been  seriously  affected  by  the  influence 
of  local  politics  was  surprising,  and  the  radical  cure  of  the  evils  which 
affected  them,  attests  the  virtue  of  the  summary  treatment  applied. 

The  following  is  a  brief  synopsis  of  the  reports  of  the  boards  of  exam- 
iners with  reference  to  the  several  districts,  and  shows  their  relative  con- 
dition as  compared  with  that  of  the  preceding  year: 

In  District  No.  1  the  number  of  keepers  examined  was  6,  and  surfmen 
36,  all  of  whom  were  found  to  be  competent  and  efficient  men.  The 
board  reported  the  condition  of  the  district  excellent,  and  generally  im- 
proved in  all  respects.  With  reference  to  the  only  station  in  this  dis- 
trict of  which  the  board  of  the  preceding  year  found  it  necessary  to 
speak  disparagingly,  as  requiring  a  stricter  attention  to  cleanliness,  the 
rei>ort  of  the  last  board  says :  ^^  We  were  gratified  to  find  the  house  in 
fine  order  and  the  crew  fully  up  to  the  mark.'' 

The  Second  District  was  found  generally  in  a  satisfactory  condition. 
It  is  painful,  however,  to  be  obliged  to  record  a  grave  instance  of  de- 
linquency which  was  discovered  on  the  part  of  a  crew  whose  rec- 
ord had  hitherto  been  excellent.  The  board  arrived  at  the  station 
referred  to  on  Thanksgiving  Day,  about  dark,  and  fbund  the  station 
locked  and  the  crew  absent.  Inquiry  proved  that  they  were  at  one  of 
those  social  gatherings  with  which  New  England  villages  are  accustomed 
to  celebrate  their  chief  annual  holiday.  It  is  true  the  wind  was  blowing 
off-shore,  and  shipwreck  was  unlikely  to  happen,  and  the  temptation  was 
undoubtedly  extreme  to  participate  in  festivities  to  which  in  that  part 
of  the  country  friends  long  separated  and  the  companions  of  early  years 
assemble  alike  from  immediate  neighborhoods  and  the  most  remote  sec- 
tions. Nevertheless,  failure  to  maintain  the  patrol  being  always  in  this 
service,  like  unfaithfulness  in  the  guard  of  the  soldier,  unpardonable, 
this  brave  crew  was  summarily  dismissed,  tiie  necessity  being  also  im- 
perative to  impress  all  other  crews  by  this  example  that  the  duty  of 
maintaining  vigilant  and  unremitting  watch  upon  the  coast  is  paramount 
and  absolute. 

The  station  which  in  the  preceding  year  was  in  an  unsatisfactory  state, 
and  from  which  the  delinquent  keeper  was  removed,  was  now.  found  by 
the  board  in  excellent  order.  The  men  examined  in  this  district  were  13 
keepers  and  78  surfmen,  none  of  whom  were  unqualified. 

In  District  No.  3  the  number  of  keepers  examined  was  35,  and  surf- 
men 200.  Four  of  these  keepers  were  found  to  have  arrived  at  such  an 
age  as,  in  the  judgment  of  the  board,  impaired  their  energy  and  physical 
activity,  and,  upon  the  suggestion  of  the  examiners,  they  were  allowed 
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to  tender  their  resignations.  These  faithful  men  had  been  years  in  the 
stations,  and  their  official  life  presented  a  record  without  blemish.  Their 
labors  had  been  patient,  arduous,  and  perilous  through  the  struggling 
years  of  the  growth  of  the  establishment,  and  had  been  rendered  at  a 
rate  of  pay  despicably  small,  and  it  seemed  cruel  to  cast  them  out  in  the 
hour  when  the  noble  work  of  themselves  and  their  associates  was  about 
to  result  in  the  fuller  development  of  the  service,  involving  the  better 
compensation  of  its  crews.  The  necessities  of  the  service,  however,  left 
no  other  course  possible. 

Three  keepers  were  recommended  for  removal,  on  account  of  neglect 
of  duty  and  incompetency,  and  one  for  absence  from  his  station  upon  a 
foul  night.  Of  the  200  surfmen  examined,  4  only  were  found  incom- 
petent, but  6  others,  the  crew  of  the  station  under  the  charge  of  the 
keeper  last  mentioned,  were  dismissed  for  neglecting  patrol  duty  on  the 
night  of  the  keeper's  absence.  The  district  was  represented  as  im- 
proved, particularly  in  respect  to  the  faults  observed  the  previous  year. 
Bepresentatives  of  two  of  the  prominent  daily  journals  of  New  York 
City  having  applied  for  permission  to  accompany  the  board  on  their 
tour  through  the  district,  were  cheerfully  allowed  to  do  so.  A  series  of 
iutei^esting  accounts  of  the  methods  of  examination  and  drill,  with  the 
impressions  of  the  writers  regarding  the  conduct  and  value  of  the  service, 
was  published  in  the  respective  journals  to  which  they  belonged. 

In  District  Ko.  4  there  were  38  stations,  at  which  crews  were  main- 
tained during  the  last  winter;  and  38  keepers  and  228  surfmen  were 
accordingly  examined.  Three  of  the  former  were  recommended  for  re- 
moval as  incompetent,  and  10  of  the  latter  were  dismissed,  nine  for  in- 
competency and  one  as  physically  disqualified.  This  important  district 
is  a  highly  efficient  one.  The  board  remark  that  '^the  drills  showed  on 
the  part  of  the  several  crews  a  thorough  knowledge  of  the  use  and  ap- 
plication of  the  various  apparatus,  almost  without  exception." 

Tne  crews  of  the  stations  in  District  No.  5  numbered  last  year  8  keepers 
and  48  surfmen.  These,  together  with  three  smfmen,  presented  to  take 
the  places  of  that  number  rejected,  were  all  thoroughly  examined.  None 
were  found  professionally  disqualified,  but  one  keeper  was  recommended 
to  be  removed  on  account  of  physical  disability  and  lack  of  administra- 
tive capacity,  the  latter  disqualification  being  particularly  evidenced  by 
his  failure  to  properly  govern  his  crew.  The  three  surfmen  dismissed 
belonged  to  his  station  and  were  removed  for  insubordination.  This  is 
the  district  which  the  board  of  the  previous  year  reported  to  be  in  so 
unsatisfactory  a  state  at  the  time  of  their  visit  as  to  require  radical  re- 
formation, involving  many  changes  in  the  keepers  and  crews.  A  full 
and  candid  presentation  of  the  unorganized,  almost  chaotic  state  of 
affairs  which  prevailed  for  a  brief  period,  and  of  the  causes  which  pro- 
duced it,  together  with  a  statement  of  the  prompt  remedial  measures 
adopted,  were  given  on  pp.  33,  34,  and  35  of  the  last  annual  report  of 
the  service.  That  these  measures  were  highly  successful  is  evident  from 
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the  expressed  gratification  of  the  board  at  the  efficiency  of  the  crews  in 
handling  the  apparatus,  due  to  almost  constant  practice;  from  their 
declaration,  in  contrasting  the  condition  of  the  district  as  they  found  it 
with  its  former  state,  that  it  would  now  compare  favorably  in  this  and 
some  other  respects  with  any  of  the  older  districts;  and  from  the  credit- 
able record  of  the  winter's  work,  which  shows  that  in  16  disasters  to  ves- 
sels between  the  opening  and  ^losing  of  the  stations,  132  persons  being 
on  board,  not  a  life  was  lost. 

The  past  year's  history  of  this  district  repeats  that  of  the  Sixth  Dis- 
trict for  the  year  previous,  and  fully  establishes  the  great  value  of  the 
examining  boards,  and  the  fact  that  the  system  possesses  within  itself 
the  means  of  promptly  discovering  and  expelling  unworthy  agents. 

Of  the  10  keepers  and  61  surfmen  examined  by  the  board  in  the  Sixth 
District,  they  regarded  two  of  the  former  as  not  suitable  for  their  posi- 
tions and  removed  one  of  the  latter.  One  of  the  keepers  referred  to, 
though  adjudged  to  have  excellent  qualifications  in  every  other  respect, 
was  not  deemed  to  have  had  sufficient  experience  in  the  surf  to  hold  the 
leadership  of  a  crew  of  surfmen ;  while  the  other,  possessing  that  quali- 
fication, la'Cked  the  administrative  capacity  of  his  colleague.  The  surf- 
man  was  dismissed  as  incompetent. 

The  board  spoke  generally  in  approval  of  the  keepers  and  crews  of 
this  district,  representing  them  to  be  as  proficient  in  their  duties  and  as 
qualified  for  their  work  as  could  be  expected  from  the  brief  period  of 
their  experience. 

The  nature  of  the  service  in  the  Seventh  District  requires  no  special 
professional  qualification,  the  employes  being  only  keepers  of  houses  of 
refuge.  No  examination  was  therefore  made  in  this  district,  the  usual 
inspections  being  deemed  sufficient  to  secure  a  proper  administration. 

In  the  Lake  Districts  (Xos.  8,  9,  and  10)  a  large  proportion  of  the 
stations  are  life-boat  stations,  where  the  dependence  for  service  on  oc- 
casions of  shipwreck  is  upon  volunteer  crews  summoned  from  the  thickly 
settled  neighborhoods,  and  not  upon  surfmen  regularly  employed  and 
dwelling  at  the  stations  during  the  inclement  season  of  the  year,  as  is 
the  case  upon  the  seaboard. 

For  the  reason  that  under  the  law  as  it  then  existed,  no  compensation 
could  be  made  to  the  volunteer  crews  for  the  labor  involved  in  examina- 
tion and  drill,  and  for  the  time  which  would  have  to  be  taken  from  their 
daily  occupations,  involving  the  loss  of  wages,  which  they  were  too 
poor  to  incur,  the  examination  was  necessarily  confined  to  the  keepers  of 
those  stations  and  to  the  regularly  employed  crews  of  the  complete  sta- 
tions. Of  the  21  keepers  examined  5  were  deemed  unsuitable  x>ersons 
for  their  trust.  Two  of  these  indifferently  conducted  the  affairs  of 
their  stations,  one  was  found  deficient  in  professional  qualifications,  and 
one  was  physically  disqualified,  besides  lacking  the  ability  to  main- 
tain discipline,  and  one  was  reported  as  of  intemperate  habits.  This 
latter  keeper  was  selected  for  his  position  on  account  of  the  great  skill 
3ls 
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and  courage  he  had  displayed  upon  several  instances  in  saving  life  fi'om 
shipwreck.  His  successful  daring  upon  these  occasions  had  won  him 
the  gratitude  and  praise  of  the  whole  region,  which  had  been  expressed 
in  resolutions  by  commercial  and  maritime  associations  and  city  gov- 
ernments, and  presentations  of  medals  and  other  tokens  of  honor.  He 
possesses  also  a  medal  of  the  first  class  awarded  him  by  the  Govern- 
ment of  the  United  States.  In  skill  and  fertility  of  resource  at  scenes 
of  disaster  he  is  not  excelled,  and  at  such  times,  previous  to  the  estab- 
lishment of  the  lifeboat  station  of  which  he  is  in  command,  he  was 
looked  to  for  leadership  in  attempts  at  rescue.  In  view  of  these  facts 
and  of  his  solemn  pledge  of  reformation,  he  has  been  permitted  to  re- 
tain his  x>ost. 

At  the  life-saving  stations  provided  with  regular  crews,  56  aurfmen 
were  examined,  all  of  whom,  with  a  single  exception,  a  case  of  physical 
disqualification,  were  found  competent. 

ESTABLISHMENT  OP  STATIONS. 

It  was  mentioned  in  the  last  annual  report  that  three  life-boat  stations 
in  District  l^o.  11  (Pacific  coast),  located  respectively  at  Shoalwater  Bay, 
Cape  Disappointment,  and  Neah  Bay,  had  been  recently  erected,  and 
that  at  the  date  of  the  report  they  were  receiving  their  equipments  and 
would  soon  be  ready  for  service.  It  was  also  stated  that  the  life-boat 
station  located  at  Golden  Gate  Park,  near  San  Francisco,  was  nearly 
completed.  The  first-named  station  was  opened  November  26,  1877; 
that  at  Cape  Disappointment  February  15, 1878;  but  those  at  Golden 
Gate  Park  and  JTeah  Bay,  although  the  former  was  ready  for  service 
January  25, 1878,  and  the  latter  October  27, 1877,  were  not  opened  until 
August  13, 1878,  and  September  5,  1878,  respectively,  it  having  been 
found  impossible  to  secure  suitable  persons  for  keepers  at  the  rate  of 
compensation  allowed  by  law  previous  to  the  passage  of  the  act  of  June 
18,  la'St. 

After  repeated  effort,  reasonable  proposals  for  the  construction  of  the 
life-boat  stations  at  Cape  Arago  and  Humboldt  Bay,  authorized  by  the  act 
of  June  20, 1874,  were  obtained  last  spring,  and  the  buildings  have  been 
completed  and  are  receiving  their  equipments.  The  hope  expressed  of 
obtaining  title  to  the  site  selected  for  the  station  to  be  established  at 
Point  Conception  has  not  yet  been  realized,  but  efforts  to  that  end  are 
still  continued. 

The  act  of  June  18, 1878,  having  authorized  the  transfer  of  the  location 
of  the  station  proposed  for  Point  Reyes  to  Bolinas  Bay,  in  accordance 
with  recommendations  heretofore  made,  measures  have  been  taken  to 
secure  the  site  selected  some  time  since,  in  anticipation  of  such  author- 
ity. It  was  then  offered  to  the  government  at  a  reasonable  price,  for 
which  it  is  probable  it  can  now  be  secured.  The  site  is  an  admirable 
one,  and  if  obtained,  as  expected,  the  erection  of  the  building  will  be 
commenced  the  coming  spring. 
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The  act  of  June  18, 1878,  also  authorized  the  establishment  of  additional 
life-saving  and  life-boat  stations  at  or  near  the  following-named  points 
upon  the  sea  and  lake  coasts  : 

One  life-saving  station  at  Cranberry  Isles,  Maine ;  one  life-saving  sta- 
tion at  or  near  Scituate,  Massachusetts ;  one  life-saving  station  at  or 
near  Watch  HiU,  Rhode  Island ;  one  life  saving  station  on  the  coast  of 
Delaware  between  Gape  Henlopen  and  Indian  Eiver;  two  life-saving 
stations  on  the  coast  of  Maryland,  one  of  them  between  Indian  River 
and  Green  Run,  and  one  between  Green  Run  and  Ohincoteague ;  fifteen 
life-saving  stations  on  the  coasts  of  Virginia  and  North  Carolina,  ten  of 
them  at  intermediate  points  between  the  existing  stations,  three  between 
the  southernmost  existing  station  and  Hatteras  Inlet,  one  at  or  near 
Cape  Lookout,  and  one  at  or  near  Cape  Fear  Point ;  five  life-saving  sta- 
tions on  the  coast  of  Texas,  one  of  them  at  or  near  Sabine  Pass,  one  on 
Galveston  Island,  near  the  west  end,  one  at  or  near  Pass  Cavallo,  one  at  or 
near  Aranzas  Pass,  and  one  at  Brazos  Santiago,  and  one  life-boat  station  on 
Galveston  Island,  near  the  east  end ;  two  life-saving  stations  on  the  coast 
of  Lake  Michigan,  one  of  them  at  or  near  Sleeping  Bear  Point,  and  one 
at  or  near  Bayley's  Harbor,  and  four  life-boat  stations,  one  of  them  at  or 
near  Manistee,  one  at  Ludington,  one  at  or  near  Muskegon,  and  one  at 
Kenosha ;  one  life-boat  station  on  the  coast  of  Lake  Superior,  at  or  near 
the  mouth  of  Portage  Lake  and  Lake  Superior  Ship  Canal ;  two  life- 
saving  stations  on  the  coast  of  Lake  Huron,  one  of  them  at  or  near  Port 
Austin  and  one  on  Middle  Island,  and  a  life-boat  station  at  or  near  Sand 
Beach  Harbor  of  Refuge ;  a  total  of  30  life-saving  stations  and  7  life-boat 
stations. 

Immediately  after  the  appropriation  for  the  establishment  of  these 
stations  became  available,  steps  were  taken  for  the  commencement  of 
the  work,  with  the  view  of  completing  and  putting  into  operation  the 
coming  winter  as  many  of  them  as  was  possible.  The  extremely  dan- 
gerous character  of  the  coast  between  Capes  Henry  and  Hatteras,  and 
the  limited  protection  afforded  by  the  existing  stations,  seemed  to  de- 
mand the  first  attention,  and  every  possible  efibrt  has  been  made  to 
hasten  the  construction  and  equipment  of  the  stations  authorized  for  that 
coast.  The  establishment  of  life-saving  stations  is  a  work  that  requires 
time.  It  involves  the  selection  of  sites  with  reference  to  the  peculiarities 
of  the  several  beaches,  the  obtaining  of  titles  thereto,  the  preparation  of 
plans  and  specifications  for  the  buildings  adapted  to  the  different  loca- 
tions, the  advertising  for  proposals,  the  making  of  contracts,  the  erection 
of  the  buildings,  the  determination  of  the  class  of  the  boats  and  appara- 
tus which  the  several  localities  require,  the  manufacture  of  these  equip, 
ments,  their  transportation  and  distribution,  and,  finally,  the  selection 
of  keepers  and  crews. 

By  dilig^it  effort  the  preliminary  steps  were  accomplished,  and  two 
contracts  for  the  construction  of  13  stations  between  Cape  Henry  and 
Hatteras  Inlet  were  secured  on  the  13th  and  15th  of  August,  respect- 
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ively;  the  advertisement  inviting  proposals  having,  with  a  view  of 
making  the  timely  completion  of  all  the  stations  more  certain,  divided 
the  number  into  two  lots,  and  provided  that  contract  for  but  one  lot 
should  be  awarded  to  a  single  bidder.  Each  contractor  stipulated  to 
complete  his  work  by  the  15th  of  November ;  but  bad  weather,  and  par- 
ticularly the  great  hurricane  of  the  22d  and  23d  of  October,  which  swept 
away  a  i)ortion  of  the  materials,  have  much  retarded  the  construction. 
Some  of  the  stations  have,  however,  been  finished,  and  all  of  them  wiU 
soon  be  in  operation. 

The  existing  stations  in  the  Fifth  District  being  l<»ig  distances  sapaxtj 
and  the  coast  an  exx)osed  and  dangerous  one,  it  seemed  important  that 
the  building  of  the  stations  authorized  for  the  coast  of  Delaware  and 
Maryland  should  also  be  secured,  if  possible,  before  the  setting  in  of 
winter.  The  sites  for  these  were  therefore  early  selected;  and,  for- 
tunately, titles  were  secured  with  Uttle  difficulty,  and  a  contract  for  the 
construction  of  the  buildings,  to  be  completed  on  the  25th  of  Novem- 
ber, was  made.  The  great  hurricane  referred  to  was  more  destructive 
in  this  district  than  upon  any  other  portion  of  the  coast,  and  the  con- 
tractors lost  considerable  material,  by  which  the  completion  of  the  build- 
ings has  been  delayed.  The  stations  will,  however,  be  finished  and 
occupied  early  in  December. 

In  the  mean  time  the  points  designated  for  tiie  establishment  of  stations 
upon  the  New  England  coast*  and  upon  the  lakes  have  been  examined, 
and  sites  have  been  selected  for  stations  at  Granberry  Isles,  Maine ; 
Bcituate,  Mass.;  Watch  Hill,  B.  L,  cm  the  sea-coast;  at  Port  Austin  and 
Sand  Beach  Harbor  of  Refuge  on  Lake  Huron,  and  at  Bayley's  Harbor^ 
Manistee,  Ludington,  Muskegon,  and  Kenosha,  on  Lake  Michigan;  and 
titles  have  been  secured  to  all  these  sites,  except  at  Scituate — ^not  in 
time,  however,  to  admit  of  the  construction  of  any  of  the  stations  the 
present  season.  Plans  and  specifications  are  in  course  of  preparation, 
and  the  work  wiQ  be  undertaken  as  early  in  the  spring  as  practicable. 

Measures  toward  the  establishment  of  the  stations  authorized  for  the 
Gulf  coast  have  been  delayed  by  the  prevalence  of  yellow  fever  at  the 
South,  but  the  work  will  soon  be  commenced. 

EEBUILDING,  EEMOVAL,  AND  EEPAIR  OF  STATIONS,  &C. 

It  was  mentioned  in  the  last  annual  report  that  most  of  the  old  stations 
on  the  coasts  of  Long  Island  and  Few  Jersey  having  been  built  many 
years  ago  to  serve  the  purpose  simply  of  boat-houses,  and  subsequently 
made  habitable  for  the  crews  by  patch-work  and  temporary  repairs  from 
year  to  year,  were  no  longer  in  a  condition  to  answer  the  demands  of 
the  service,  without  being,  in  some  cases,  rebuilt,  and  in  others  receiv- 
ing quite  extensive  additions  and  renovations.  A  careful  examination 
of  all  the  stations  on  both  of  these  coasts  was  made  by  competent  per- 
sons, with  instructions  to  prepare  plans  and  specifications  for  such  work 
as  was  absolutely  indispensable  to  render  them  comfortably  tenantable 
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for  several  years.  Five  of  the  stations  on  the  Long  Island  coast  were 
found  to  be  beyond  substantial  repair,  while  26  were  reported  as  capable 
of  being  made  usefol  for  some  time  to  come  at  an  inconsiderable  outlay. 
Two  of  the  stations  which  it  was  determined  to  rebuild,  located  at  Bridge- 
hampton  and  Southampton,  were  mentioned  as,  at  the  date  of  the  report, 
approaching  completion.  These  were  ready  for  the  reception  of  their 
crews  on  the  8th  and  19th  of  December,  1877,  respectively ;  and  during 
the  summer  a  new  and  commodious  station  has  been  erected  at  Coney 
Island,  in  place  of  the  old  boat-house  which  stood  there,  and  is  now 
occupied  by  a  crew.  This  station  was  given  ampler  dimensions  than 
any  other  in  the  service,  being  designed  for  an  experimental  station  as 
well  as  for  the  habitation  of  a  crew,,  on  account  of  its  favorable  location 
for  conducting  experiments  with  life-saving  appliances  and  for  testing 
the  value  of  devices  which  may  be  presented  for  trial. 

About  midway  between  Fire  Island  and  Coney  Island  upon  this  coast 
is  a  place  known  as  Short  Beach.  It  is  an  uninhabitable  stretch  of 
sand  three  miles  in  length,  and  especially  dangerous  by  reason  of  the 
bars  which  make  out  from  it  a  long  distance  seaward;  and  being  cut 
oS  ttom  the  supervision  of  the  patrol  of  Station  Ko.  27  by  Zack's  Inlet 
on  the  east,  and  of  No.  28  by  Jones'  Inlet  on  the  west,  the  possibility  of 
the  seasonable  discovery  of  a  wreck,  from  either  direction  at  night  or 
in  thick  weather,  is  thus  precluded.  The  citizens  of  the  town  of  Hemp- 
stead, to  whom  this  island  belonged,  appreciating  the  need  for  the  estab- 
lishment of  a  life-saving  station  thereon,  donated  a  site  to  the  govern- 
ment, upon  condition  that  one  should  be  put  upon  it.  The  station  is 
now  in  process  of  construction,  and  will  soon  be  occupied  by  a  crew.- 

The  new  stations  mentioned  as  desirable  to  be  built  at  Amagansett  and 
Montauk  Point  have  not  been  erected,  it  being  thought  that  the  old  sta- 
tion at  the  former  place  might  answer  for  another  year,  and  it  being 
found  impossible  to  obtain  title  to  the  site  selected  at  the  latter  place  on 
account  of  the  premises  being  in  litigation. 

On  the  coast  of  New  Jersey  it  was  found  necessary  to  rebuild  but  two 
of  the  stations,  repairs  only  being  required  to  make  the  others  com- 
fortable. Those  to  be  rebuilt  were  at  Long  Branch  and  Wreck  Pond, 
the  former  in  place  of  the  old  Station  No.  5,  which  was  discontinued 
two  years  ago  on  account  of  the  inability  of  the  government  to  retain 
possession  of  the  land  upon  which  it  stood,  and  the  latter  being  neces* 
sary  to  take  the  place  of  the  old  Station  No.  8.  The  buildings  are 
rapidly  approaching  completion,  and  will  be  opened  some  time  next 
month. 

AH  the  requisite  repairs  upon  both  coasts  have  been  completed,  those 
to  the  26  stations  on  Long  Island  at  an  average  cost  of  $147  each, 
and  to  the  36  stations  in  New  Jersey  at  an  average  cost  of  $133.26. 

The  experience  of  nearly  two  years  demonstrated  the  impossibility  of 
securing  a  suitable  volunteer  crew  for  the  life-boat  station  at  Chicago, 
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although,  on  account  of  the  vast  commerce  of  that  port,  there  is  no  point 
on  the  great  lakes  where  this  protection  to  life  and  marine  proi)erty  is 
so  much  needed.  It  was  hoped  that  the  additional  inducements  offered 
by  the  act  of  June  18,  last,  for  the  enrollment  of  such  crews  would  over- 
come the  difficulty,  and  immediately  after  its  passage  an  earnest  effort 
was  made  to  secure  a  corps  of  volunteers  which  could  be  relied  upon 
to  acquire  proficiency  in  the  use  of  life-saving  appliances  by  regular 
attendance  at  the  prescribed  drill  and  exercise,  and  to  be  within  ready 
summons  in  case  of  disaster.  It  was  found  impossible  to  accomplish 
this,  however,  and  no  recourse  but  the  employment  of  a  regular  crew  of 
surfmen,  who  should  reside  continually  at  the  station  during  the  season 
of  navigation,  remained.  This  involved  such  an  addition  to  the  build- 
ing as  w^ould  accommodate  the  crew,  which  has  been  made,  and  an  able 
corps  of  surfmen  has  been  secured  and  placed  on  duty  at  this  important 
locality. 

One  of  the  most  annoying  difficulties  which  beset  the  establishment, 
particularly  upon  the  seaboard,  arises  from  the  disposition  of  the  sea  to 
encroach  inland  for  a  series  of  years,  at  certain  points  on  the  extended 
lines  of  sandy  beaches  between  Cape  Cod  and  Cape  Hatteras,  while  at 
other  points  it  correspondingly  recedes  and  permits  the  advancement 
of  the  beach  seaward.  This  habit  of  the  ocean  is  familiar  to  the  dwellers 
of  the  coast,  and  particularly  to  the  experienced  surfmen,  and  their  ad- 
vice and  assistance  are  invaluable  in  the  determination  of  sites  for  the 
location  of  stations.  The  foresight  of  these  men,  acquired  by  long  obser- 
vation, generally  enables  such  selections  to  be  made  as  will  be  secure 
from  these  inroads  for  several  years,  and  usually  gives  sufficient  admoni- 
tion of  the  approach  of  danger  to  existing  stations  to  admit  of  their  timely 
removal.  A  greater  or  less  number  of  removals,  especially  upon  the  Long 
Island  and  New  Jersey  coaste,  where  a  large  portion  of  the  stations  were 
located  several  years  ago,  has  annually  to  be  made.  During  the  past 
year  there  were  four  such  instances  upon  the*  sea-coast.  The  stations 
were  No.  18,  at  Smith's  Point,  and  No.  26,  at  Jones'  Beach,  in  the  Third 
District;  No. 3,  at  Seabright,  in  the  Fourth  District;  and  No.  6,  at  Hog 
Island,  in  the  Fifth  District.  The  dangers  which  threatened  the  stations 
at  Smith's  Point  and  Seabright  were  foreseen,  as  is  usual,  in  season  to 
be  provided  against,  and  they  were  moved  to  new  and  safe  sites.  But 
it  sometimes  happens  that  these  ordinarily  gradual  changes  of  the 
coast  line  are  suddenly  accelerated  by  violent  storms,  and  large  tracts 
of  land  are  abruptly  carried  away,  and  high  beach  hills  reduced  almost 
to  a  level  with  the  sea.  Experience  can  afford  no  seasonable  prevision 
of  these  abrupt  ravages  of  the  hurricane,  from  which,  consequently,  the 
stations  cannot  be  protected.  As  points  from  which  to  effectively  con- 
duct the  operations  of  the  service,  the  stations  must  necessarily  be  near 
the  surf  shore,  and  so  imperative  is  this  condition  that  they  often  have 
to  be  advanced  upon  the  accretions  which  form,  In  one  of  these  tem- 
pests in  the  late  autumn  of  1877,  soon  after  the  opening  of  the  active 
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season,  the  station  at  Jones'  Beach,  and  its  occupants,  barely  escaped 
destruction.  As  soon  as  the  storm  began  its  havoc  the  keeper  perceived 
the  danger  and  immediately  took  the  only  course  possible.  He  hurriedly 
removed  the  boats  and  apparatus  to  a  place  of  safety,  and  with  an  old  sail 
and  his  oars,  having  built  a  hut  in  a  neighboring  beach  hill,  by  burrow- 
ing under  its  lee,  he  abandoned  the  house  and  quartered  his  crew  in  the 
improvised  station.  The  house  was  soon  after  torn  from  its  foundation 
and  tumbled  into  the  surf.  With  great  exertion  the  keeper  and  crew 
succeeded  in  anchoring  it  with  a  line  taken  through  the  upper  windows 
and  thus  prevented  its  being  carried  away  altogether.  The  storm  hav- 
ing abated,  the  many  tons  of  sand  which  had  been  driven  into  the  house 
were  shoveled  out  and  the  building  was,  as  soon  as  possible,  re-estab- 
lished upon  a  new  site.  In  doing  this,  great  care  was  taken  to  render 
the  underpinning  strong  and  secure.  The  re-erection  of  the  station  and 
necessary  repairs  had  just  been  completed,  and  the  building  reoccupied 
by  the  crew,  when  another  and  more  violent  tempest  and  surf  came  on. 
The  property  had  not  all  been  returned  into  the  house,  and  so  suddenly 
did  the  sea  gather  proportions,  that  the  crew,  who  were  at  dinner,  had  bare- 
ly time  to  save  such  of  the  equipments  as  were  there,  and  abandon  the 
station,  before  it  was  lifted  bodily  from  its  foundation  and  borne  half  a 
mile  away.  The  foundation  itself,  which  consisted  of  heavy  cedar  posts, 
eight  feet  in  length,  braced  and  bolted  together  in  the  most  thorough 
manner,  and  buried  in  the  ground,  was  wrenched  up  and  landed  by  the 
sea  at  least  a  mile  distant  from  its  place,  and  singularly  enough  to  al- 
most the  very  spot  which  was  afterwards  found,  in  view  of  the  changed 
outline  of  the  coast,  to  be  the  most  desirable  site  for  the  relocation  of 
the  station.  Another  singular  incident  is  the  fact  that  the  station  itself, 
in  being  borne  so  great  a  distance  by  the  tempest  and  surge,  had  re- 
mained erect;  probably  owing  to  the  load  of  several  tons  of  coal  upon 
its  floor.  But  the  most  fortunate  circumstance  was  the  occurrence  of 
both  disasters  by  day.  Had  they  happened  at  night  they  must  have 
involved,  not  only  the  destruction  of  the  station  and  its  contents,  but 
of  a  crew  of  brave  and  faithful  men. 

The  surfmen's  observations  of  the  action  of  the  sea  in  the  vicinity  of 
Station  No.  6  (Hog  Island),  Fifth  District,  in  the  spring  and  summer  of 
1878^  made  it  evident  that  the  station  was  menaced  by  its  approach,  and 
accordingly  in  July  the  building  was  retired  to  a  site  some  1,280  yards  dis- 
tant, which  would  have  secured  it  for  several  years  against  the  ordinary 
progress  of  encroachment.  The  memorable  tempest  of  the  22d  and  23d  of 
October  last,  however,  came  near  causing  its  utter  demolition.  During  the 
fore  part  of  the  night  a  heavy  rain  and  wind  had  jMrevailed,  which,  about 
midnight,  became  a  violent  storm.  The  first  two  watches  of  the  patrol  had 
been  faithfully  kept,  and  the  patrobnen  of  the  third  watch,  which  began  at 
2  a.  m.,  had  started  out  on  their  march,  when  the  storm  suddenly  burst  into 
all  the  fury  of  the  hurricane.    The  men  were  unable  to  proceed,  and  were 
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forced  ba<;k  to  the  station  for  safety.  They  had  been  gone  but  a  quarter  of 
an*  hour,  yet  they  found  the  floor  flooded  with  water.  They  alarmed  the 
sleeping  crew,  and  the  inspector  of  the  district,  whose  duty  had  brought 
him  there  on  the  preceding  day.  Preparing  themselves  as  quickly  as  they 
could,  they  descended  to  the  boat  room,  where  they  were  amazed  to  find 
the  water  three  feet  deep  and  rapidly  rising.  Under  the  direction  of 
the  inspector  the  lighter  articles  of  equipment  were  gathered  up  quickly 
and  stored  in  the  upper  rooms,  and  the  heavier  apparatus  secured  as 
well  as  possible  in  the  boat-room  below.  The  medicine-chest  and  records 
of  the  station  were  placed  in  the  surf-boat.  In  the  mean  time  the  house 
liad  been  lifted  from  it  foundation,  the  earth  around  it  was  being  washed 
away,  and  the  building  was  settling.  The  floor  was  bulged  up  by  the 
power  of  the  sea,  and  the  walls  vibrated  and  groaned  as  the  surf  and 
tempest  beat  against  them.  The  joints  of  the  building,  as  it  rocked 
backward  and  forward,  opened  and  closed  with  menacing  creakings. 
The  destruction  of  the  station  was  imminent,  and  it  was  evident  that  no 
time  was  to  be  lost.  The  men  floated  the  surf-boat,  which  was  upon  its 
carriage,  by  dismounting  the  latter  firom  its  wheels.  The  keeper  was 
endeavoring  to  loosen  the  fastenings  of  the  boat-room  doors,  when  they 
were  burst  in  by  the  sea,  in  whose  overwhelming  flood  the  inmates  were 
nearly  engulfed.  They  succeeded,  however,  in  clambering  into  the  boat, 
and  passed  out.  So  completely  had  the  water  filled  the  building  that 
the  height  it  had  attained  at  this  moment  barely  permitted  the  boat  to 
clear  the  high  lintel  of  the  door.  Beaconed  through  the  darkness  by 
the  light-house  about  a  mile  away  they  fled  to  its  shelter  through  the 
torrents  of  rain,  driven  before  the  gale.  In  a  few  minutes  they  were  safe 
in  the  light-house. 

At  six  o'clock  in  the  morning  the  wind  changed,  and  began  to  mod- 
erate, and  at  eight  the  sea  had  subsided  sufficiently  to  i)ermit  the  crew 
to  return  to  the  station,  which  they  found  had  been  ripped  from  its  sills 
and  borne  some  distance  inland.  The  sides  and  floors  of  the  house  were 
sprung,  and  the  building  badly  racked,  partially  disjointed,  and  out  of 
shape.  Fortunately  the  apparatus  and  equipments,  with  trifling  excep- 
tions, were  safe,  though  somewhat  damaged  by  the  flood.  Immediate 
steps  were  taken  for  the  restoration  of  the  customary  routine  of  duty. 
The  day  was  spent  in  drying  and  putting  in  order  the  apparatus.  That 
night  the  men  kept  their  lookout  from  the  light-house.  The  next  day  it 
was  found  that  the  building  had  careened  and  settled  considerably  in 
the  quicksand.  Every  high  tide  swept  around  it,  and  threatened  again 
to  wash  it  away.  The  crew  anchored  it  by  weighting  the  floors,  and  by 
passing  a  hawser  twice  around  the  building  and  setting  it  up  to  the  sand- 
anchor.  When  night  came  on  again  the  beach  could  not  be  patrolled ;  all 
that  the  men  could  do  was  to  maintain  the  watch  at  the  station.  It  was 
not  until  the  third  night  that  it  was  found  possible  to  re-establish  the 
patrol,  the  storm  had  so  cut  up  the  beach  into  gullies  and  quicksands. 
Such  temporary  repairs  were  forthwith  made  as  to  render  the  station 
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safe  aud  comfortable  for  the  season,  except  in  the  event  of  a  similar  tem- 
pest. The  superintendent  of  the  district  reports  that  nothing  more  can 
be  done  until  the  late  spring,  as  owing  to  the  nature  of  the  soil  of  the 
island  it  will  be  impossible  to  properly  set  piles  for  a  permanent  foun* 
dation. 

<7obVs  Island,  upon  which  Station  No.  7  in  this  district  is  located, 
was  entirely  submerged,  and  the  station  there  was  carried  about  17  feet 
from  its  x>osition.  Stations  Nos.  4, 5,  and  8  were  also  somewhat  damaged 
in  the  storm  by  the  washing  of  the  sand  from  beneath  their  foundations. 

Along  the  entire  coast  of  this  district,  south  of  Station  No.  2,  the 
beaches  were  badly  washed  away  and  cut  through  with  small  inlets, 
seriously  interfering  with  the  patrols.  Indeed,  at  some  of  the  stations 
the  extent  of  the  beat  has  been  greatly  limited.  The  beach  upon  which 
Station  No.  8  stands  has  suffered  such  a  change  that  during  full  tide  the 
patrol  cannot  be  extended  over  a  mile  in  either  direction. 

The  damage  to  the  life-saving  stations  in  this  district,  however,  is  of 
trifling  consequence  compared  with  the  great  devastation  of  private 
property  which  marked  the  track  of  the  storm.  Houses  were  unroofed, 
barns  and  outbuildings  overset  and  demolished,  trees  uprooted,  and  whole 
herds  of  animals  drowned.  It  is  stated  that  all  of  the  fiEunous  Ghinco- 
teague  ponies  were  swept  from  the  island,  though  some  of  the  tough 
little  fellows  succeeded  in  reaching  the  mainland,  thus  preserving  the 
breed  from  extinction. 

In  the  same  storm  damage  was  done  to  some  of  the  stations  in  the 
Fourth  District.  In  one  instance  (at  Station  No.  36,  near  Hereford  Inlet) 
the  sea  burst  through  the  windows,  flooding  the  house  and  compelling 
the  crew,  as  at  Hog  Island,  to  take  to  the  surf-boat  and  seek  the  refuge 
of  the  light-house  near  by.  The  noble  achievement  of  the  life-saving 
men  of  this  station  at  a  wreck  which  occurred  in  this  storm  is  recounted 
in  another  place. 

The  extraordinary  fury  of  this  tempest,  and  the  hardships  and  dan- 
gers to  which  the  men  on  patrol  are  sometimes  subjected,  are  illustrated 
by  the  fact  that  one  of  the  crew  out  on  this  duty  in  the  Sixth  District 
was  blown  off  his  feet  by  the  wind  and  tossed  over  a  sand-bank  several 
feet  high,  his  lantern  being  whiffled  out  of  his  hand  and  carried  entirely 
away.  Another  of  the  patrolmen  was  pitched  over  three  times,  and 
finally  had  to  crawl  off  and  seek  shelter  behind  the  sand-hills.  In  the 
Fifth  District,  a  patrolman  not  returning  to  the  station  in  the  morning, 
the  shore  was  vainly  swept  with  the  glass  by  his  comrades  from  the  sta- 
tion lookout  to  discover  him.  Putting  out  along  the  flooded  beach  in 
the  surf-boat,  they  finally  found  him  lying  prone  upon  a  sand  hill,  a  mile 
and  a  half  distant,  nearly  dead,  completely  surrounded  with  water,  in 
which  i)osition  he  had  lain  for  several  hours,  clinging  to  the  ground,  his 
safety  being  only  due  to  the  eminence  which  had  escaped  submersion, 
and  which  he  had  fortunately  gained.  Such  was  the  violence  of  the 
gale  and  sea  upon  that  memorable  night,  that  in  one  instance  a  schooner 
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in  Chesai)eake  Bay  was  carried  sheer  tip  into  the  woods  from  her  an- 
chorage. 

For  the  proper  protection  of  the  four  Eichardson  self-righting  and 
self-bailing  life-boats  mentioned  in  the  last  rejwrt  as  having  been  con- 
structed for  such  localities  upon  the  coasts  of  Massachusetts,  Long  Island, 
and  New  Jersey  as  would  admit  of  their  use,  suitable  boat-houses  have 
been  erected — one  at  Orleans,  Mass.,  near  Station  No.  11 ;  one  at  Fire 
Island  Inlet,  Long  Island,  near  Station  No.  23 ;  one  at  Absecom  Inlet, 
New  Jersey,  near  Station  No.  27 ;  and  one  at  Townsend's  Inlet,  New 
Jersey,  near  Station  No.  34. 

It  has  been  found  necessary  to  change  the  location  of  two  of  the  life- 
boat stations  on  Lake  Ontario,  and  one  on  Lake  Erie,  namely,  those  at 
Oswego,  Charlotte,  and  Fairport.  The  station  at  the  former  place  was 
originally  located  on  the  property  of  the  government,  near  the  shore  end 
of  the  breakwater  which  is  being  constructed  there  for  the  purpose  of 
extending  the  harborage  of  the  port,  the  old  harbor  affording  but  meager 
accommodations  to  the  shipping.  This  site,  though  an  excellent  one  in 
other  respects,  was  more  remote  from  the  usual  resorts  of  boatmen  and 
seafarers  than  was  desirable  for  a  station  that  was  to  be  operated  by  a 
volunteer  crew;  but  at  the  time  it  had  of  necessity  to  be  taken,  every 
effort  to  procure  one  upon  the  thickly  occupied  border  of  the  inner  har- 
bor having  proved  unavailing.  It  was  hox)ed  that,  notwithstanding  the 
unfavorable  location  of  the  station  in  the  respect  referred  to,  a  crew 
might  be  collected  on  occasions  of  disaster  without  serious  delay ;  but 
such  occasions  developed  the  fact  that  the  loss  of  time  was  so  great  as 
to  hazard  the  chances  of  success,  and  compelled  renewed  effort  to  procure 
a  place  ui)on  the  inner  harbor.  Fortunately,  after  several  vain  attempts 
to  secure  different  sites  that  were  deemed  desirable,  a  good  one  was  ob- 
tained without  cost,  and  the  station  has  been  placed  upon  it. 

The  station  at  Charlotte  was  placed,  in  the  first  instance,  in  an  excel- 
lent location,  on  government  property,  the  only  drawback  being  a  railway 
track  running  between  it  and  the  water,  which,  it  was  understood,  would 
be  removed.  This  not  having  been  done,  the  use  of  the  life-boat  and 
apparatus  was  greatly  hindered  by  long  trains  of  freight-cars,  which  were 
left  standing  upon  the  track  much  of  the  time,  both  by  day  and  night, 
obstructing  the  passage  to  the  launching  place.  The  removal  of  the 
station  was,  therefore,  necessary.  It  was  found  that  by  building  up  the 
dock,  which  had  fallen  into  decay,  sufficient  space  would  be  provided 
between  the  track  and  the  water  upon  which  the  building  could  be  placed. 
This  and  the  removal  were  accomplished  at  small  expense. 

The  station  at  Fairport  was  also  originally  located  upon  government 
property,  with  the  view  of  saving  the  cost  of  the  purchase  of  a  site. 
The  only  objection  anticipated  to  the  place  selected  was  the  difficulty 
of  getting  the  heavy  self-righting  and  self-bailing  life-boat  into  the  water 
when  necessary^  but  being  upon  the  side  of  the  river  upon  which  the 
town  is  situated,  it  was  expected  that  this  difficulty  would  be  met  by 
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securing  sufficient  volunteer  aid  to  launch  the  boat  directly  off  the 
beach,  from  the  ways  of  its  wagon,  and  by  the  use  of  movable  skids,  as 
is  done  in  other  countries ;  or,  if  it  were  necessary,  to  transport  the  boat 
to  the  dock  and  launch  it  into  the  river.  But  the  volunteer  assistance 
was  not  forthcoming  for  the  necessary  practice  and  drill  to  enable  this 
method  to  be  adopted,  and  the  station  had  to  be  moved  across  the  river 
to  a  place  from  which  the  boat  could  be  launched  directly  from  the  build- 
ing  into  the  river  by  mechanical  means,  a  donation  of  the  use  of  the  site 
having  been  made  for  the  purpose.  The  only  objeetion  to  the  present 
location  is  its  separation  by  the  river  from  the  town  whence  the  volun- 
teer crew  has  to  be  drawn.  This  objection,  however,  is  of  much  less 
consequence  than  that  which  existed  against  the  original  site. 

IMPROVEMENT  IN  LIPE-SAVING  APPLIANCES. 

The  importance  of  keeping  the  life-saving  stations  supplied  with  the 
best  apparatus  known,  so  far  as  the  means  available  would  permit,  and 
of  constantly  laboring  to  improve  it,  has  always  been  kept  in  view,  and 
during  the  past  year  there  has  been  no  relaxation  of  effort  in  either 
dh'ection. 

The  means  generally  employed,  and  the  chief  reliance,  as  is  well  known, 
for  the  rescue  of  shipwrecked  seafarers  from  stranded  vessels,  are  boats 
of  peculiar  construction,  commonly  called  life-boats,  calculated,  in  the 
hands  of  skilled  men,  to  successfully  encounter  the  surf  and  to  pass  over 
the  heavy  seas  beyond.  The  different  varieties  of  these,  and  the  pecu- 
liarities and  uses  of  each,  were  discussed  at  some  length  in  the  last  an- 
nual report  of  the  service,  and  the  nature  and  extent  of  such  improve- 
ments as  the  researches  and  efforts  of  the  establishment  in  recent  years 
have  been  able  to  make  in  them  were  described.  The  subject  has  con- 
tinued to  receive  the  attention  which  its  importance  should  always 
command,  but,  beyond  those  heretofore  published,  no  definite  results 
have  been  attained,  although  a  considerable  improvement  is  promised 
from  certain  measures  now  in  progress. 

While  the  two  classes  of  boats  now  in  use  in  the  service,  termed,  for  the 
sake  of  distinction,  the  surf-boat  and  life-boat,  are  capable  of  marvelous 
work,  as  every  season  attests,  no  boat  or  other  floating  vehicle  has  yet 
been  invented  which  has  the  power  to  cope  with  every  condition  of  surf  and 
sea.  On  occasions,  and  they  are  not  infrequent,  when  these  means  are  inad- 
equate, various  other  methods  of  rescue  are  resorted  to,  and  none  oftener 
than  the  establishment  of  transit  between  the  wreck  and  shore  with  the 
breeches-buoy  or  the  life-car,  the  first  st-ep  in  effecting  which  is  the 
casting  of  a  line  over  the  vessel,  generally  by  means  of  a  projectile  fired 
from  ordnance  devised  for  the  purpose. 

Since  1871,  when  a  vigorous  effort  was  begun  to  augment  and  develop 
the  means  for  saving  the  shipwrecked  fipom  stranded  vessels  upon  our 
coasts  by  operations  from  the  shore,  it  has  been  the  aim  to  have  the 
stations,  as  far  as  practicable,  supplied  with  the  best  of  this  ordnance, 
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and  its  accessories.  Although  the  range  which  was  attained  with  the 
shot-line  by  the  mortars  in  use  at  the  stations  previous  to  late  improve- 
ments was  somewhat  greater  than  that  of  the  ordnance  used  by  the  life- 
saving  institutions  of  other  countries,  as  the  features  of  the  coasts  where 
the  latter  operate  generally  require  less  for  the  contingencies  of  ship- 
wreck,  the  occurrence  of  some  sad  disasters — ^notably  the  wrecks  of 
the  Giovanni  and  Circassian — ^by  the  stranding  of  vessels  barely  beyond 
the  reach  of  our  shots,  have  demonstrated  the  great  necessity  of  extend- 
ing it. 

Since  the  circumstances  of  the  wreck  of  the  Oiovanni  summoned  atten- 
tion to  this  necessity,  continuous  effort  has  been  made  in  this  direction. 
The  difficulties  to  be  overcome  and  the  measures  which  were  adopted 
successively,  each  happily  accompanied  by  some  degree  of  improvement, 
have  been  related  in  former  reports.  The  latest  and  most  successful 
efforts  have  been  those  of  Lieut.  D.  A.  Lyle,  of  the  Ordnance  Depart- 
ment, United  States  Army,  who,  at  the  request  of  Capt.  J.  II.  Merryman, 
Insx>ector  of  Life-Saving  Stations,  concurred  in  by  the  Ordnance  Board, 
was  kindly  detailed  to  this  duty  by  the  Chief  of  Ordnance  in  June,  1877. 
The  Ordnance  Bureau  had,  in  April,  1875,  by  the  order  of  the  Secretary 
of  War,  in  response  to  an  application  of  the  Secretary  of  the  Treasury, 
made  at  the  instance  of  this  Office,  for  the  assistance  of  experts  in  ord- 
nance, been  joined  with  Captain  Merryman  in  the  prosecution  of  experi- 
ments with  a  view  to  the  attainment  of  the  desired  improvement. 

After  prosecuting  their  researches  to  a  considerable  extent,  they  found 
that  the  magnitude  and  nature  of  the  work  they  had  undertaken  required 
more  time  than  their  other  important  and  pressing  official  duties  allowed, 
and  hence  the  application  for  the  assignment  of  an  expert  officer  to  their 
aid,  the  greater  part  of  whose  attention  could  be  devoted  to  the  subject. 

Lieutenant  Lyle's  report  of  the  results  of  his  labors,  made  to  the  Chief 
of  Ordnance,  was  transmitted  by  the  latter  to  this  office  on  the  8th 
instant. 

The  problem  to  be  solved  was  not  only  the  attainment  of  the  desired 
increase  of  range,  but  this  with  ordnance  and  equipments  of  the  least 
possible  weight  and  best  adaptation  to  the  exigencies  of  practical  appli- 
cation. In  conducting  his  experiments  with  a  view  to  the  solution  of 
this  problem.  Lieutenant  Lyle  was  charged  incidentally  with  the  de- 
*  termination  of  the  kind  of  powder,  and  the  charges  to  be  used  under 
different  conditions;  the  size,  material,  and  texture  of  the  best  shot- 
line  ;  the  best  form  and  size  of  faking-box ;  and  the  proper  relative  po- 
sitions for  the  faking-box  and  gun  in  firing. 

His  labors  have  been  signally  successful.  The  greatest  range  of  the 
shot-line  ever  before  attained,  so  far  as  known,  is  631  yards.  This  was 
with  a  mortar  or  gun,  weighing,  with  its  bed,  535  pounds,  the  shot,  in 
addition,  weighing  33  pounds,  making  a  total  weight  of  gun  and  projec- 
tile of  568  pounds.  This  weight  is  too  great  for  transportation  with  the 
other  necessary  apparatus  from  a  station  to  a  wreck  occurring  at  a 
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distance,  by  the  few  men  composing  a  life-saving  crew.  There  are  but 
two  of  these  guns  in  the  service,  one  being  placed  between  two  stations 
at  a  specially  dangerous  point,  the  other  at  one  of  these  stations. 

In  the  course  of  former  experiments  in  the  service,  another  gun  had 
been  developed,  weighing,  with  its  bed,  288  pounds,  with  a  projectile  of 
22  pounds,  making  in  all  310  pounds,  which  has  given  an  experimental 
range  of  473  yards.  Twenty-five  of  these  guns  are  in  the  service.  The 
maximum  range  obtained  by  exx)eriment  with  the  mortar  in  general  use 
in  the  service,  which  weighs,  with  its  bed,  288  pounds,  and  carries  a 
shot  weighing  24  pounds — ^total,  312  pounds — ^is  421  yards. 

Lieutenant  Lyle  has  devised  a  gun  and  shot,  the  entire  weight  of 
which  is  202  pounds  (mortar  and  bed  weighing  185,  and  the  shot  17 
pounds),  which  ha43  attained  a  maximum  range  of  695  yards. 

It  will  be  seen  that  the  gain  in  range,  over  the  first-mentioned  gun,  is 
64  yards,  with  a  reduced  weight  of  ordnance  of  366  pounds ;  over  the 
second  gun,  222  yards,  with  a  reduced  weight  of  ordnance  of  108  pounds ; 
and  over  the  mortar  in  general  use,  274  yards,  with  a  reduced  weight  of 
ordnance  of  110  pounds. 

The  diminished  weight  of  this  gun  alone  makes  it  imperative  to  sup- 
ply the  stations  with  it  as  rapidly  as  practicable,  except  those  in  local- 
ities where  a  smaller  gun  devised  by  the  same  officer  will  secure  the 
range  required.  The  latter  gun,  with  its  carriage,  weighs  but  89  pounds, 
and  the  projectile  13  pounds,  making  a  total  weight  of  102  pounds,  and 
has  thrown  a  line  477  yards. 

It  should  be  borne  in  mind,  in  relation  to  the  matter  of  range,  that 
the  figures  given  above  express  the  extreme  limit  which  has  l>een  reached 
in  the  course  of  all  the  experiments,  and  that  they  cannot  be  repeated 
at  will.  These  figures  indicate,  however,  the  general  ratio  of  increase  of 
range  secured.  The  gain  is  undoubtedly  sufficient  to  insure  line 
connection  with  stranded  vessels  under  all  circumstances,  at  as  great 
a  distance  as  will  admit  of  the  successful  use  of  the  breeches-buoy  or 
life-car,  except  in  hurricanes  or  gales  of  so  great  violence  as  to  prohibit 
the  employment  of  such  means  altogether,  for  it  must  not  be  forgotten 
that  tempests  do  sometimes  occur  in  which  men  cannot  even  stand  up, 
much  less  control  their  action  to  the  extent  of  conducting  operations 
at  wrecks,  a  work  which  at  all  times  involves  difficult  and  laborious 
exertions. 

The  greatest  distance  over  which  the  breeches-buoy  or  life-car  can  be 
successfully  used  in  case  of  shipwreck  depends  upon  the  force  of  the 
current,  the  violence  of  the  storm,  and  other  contingencies,  and  cannot, 
therefore,  be  definitely  determined,  but  it  is  probably  less  than  400  yards. 
It  can  be  easily  conceived,  however,  how  a  line  extended  from  the  shore 
to  a  wreck  at  a  greater  distance  might  be  utilized  in  various  other  ways, 
if  not  so  effectively  as  with  these  appliances. 

In  his  experiments  Lieutenant  Lyle  tested  various  kinds  of  powder, 
and  fixed  upon  one  as  best  adapted  for  use  in  the  service,  and  also  de- 
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termined  the  charges  to  be  used  under  different  conditions.  He  also 
experimented  with,  and  subjected  to  various  tests,  a  variety  of  shot-lines 
of  different  materials  and  texture,  resulting  in  the  approval  of  the 
braided  linen  line,  which  had  already  been  introduced  into  the  service 
as  the  result  of  earlier  experiments. 

For  the  faking  of  shot-lines  he  also  approved  the  general  form  and 
construction  of  the  box  in  use  by  the  establishment,  which  is  the  same 
as  is  used  in  other  countries,  but  has  added  several  valuable  improve- 
ments. He  has,  moreover,  devised  some  important  appendages  to  the 
apparatus.  One  of  them  is  a  convenient  gunner's  haversack,  arranged 
to  contain  the  cartridges,  Mction-primers  and  lanyards,  priming-wires, 
combination  level,  &c. ;  and  another,  a  light  reel,  to  be  worn  by  one  of 
the  crew,  to  facilitate  the  taking  up  of  the  lines  after  firing  at  practice, 
by  which  they  are  also  preserved  from  being  cut  or  chafed  in  dragging 
through  the  sand  and  over  rocks. 

Full  and  specific  instructions  in  the  manner  of  using  all  the  appliances 
employed  in  connection  with  ordnance  in  effecting  rescues  are  embraced 
in  his  report,  which  also  contains  a  minute  description  of  every  article, 
a  complete  statement  of  the  process  of  its  manufacture,  the  materials 
employed,  their  weights  and  measurements,  and  the  methods  of  testing 
them,  and  a  faithful  record  of  every  step  and  feature  of  his  experiments. 
This  office  having  furnished  him  with  the  results  of  all  the  former  exper- 
iments of  the  service,  together  with  such  information  in  relation  to  the 
subject  as  it  had  collected  from  foreign  sources,  these,  and  considerable 
more  which  his  own  investigations  have  discovered,  are  also  presented. 

The  results  of  his  examination  of  certain  inventions  designed  as  im- 
provements in  this  variety  of  life-saving  apparatus  which  have  been 
brought  to  tlie  attention  of  the  service,  and  referred  to  him  for  consid- 
eration, are  also  given. 

The  entire  report  is  a  work  of  such  great  general  interest,  and  contains 
so  much  important  information  and  instruction  which  ought  to  be  in  the 
hands  of  every  person  connected  with  the  establishment,  that  it  is  pub- 
lished herewith.  Besides  being  a  comprehensive  record  of  all  that  he 
has  done  in  the  prosecution  of  his  labors,  it  is  an  exhaustive  and  invalu- 
able compendium  of  the  history  of  whatever  has  been  achieved  in  this  field 
before,  and  is  proof  of  the  great  fidelity,  zeal,  and  intelligence  with  which 
he  has  discharged  his  important  work.  It  must  be  a  standard  authority, 
everywhere,  upon  the  matters  of  whidh  it  treats,  and  many  of  his  im- 
provements will  undoubtedly  be  adopted  by  life-saving  institutions 
abroad.  Although  the  increase  of  range  which  he  has  succeeded  in  se- 
curing may  not  be  regarded  elsewhere  as  a  matter  of  so  great  importance 
as  is  attached  to  it  here — ^in  view  of  the  less  need  of  it— a  reduction  in 
the  weight  of  the  apparatus  to  be  transported  to  the  scene  of  a  wreck 
will  always  be  an  important  factor  in  the  improvement  of  life-saving  ap- 
pliances in  all  countries. 
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It  was  stated  in  last  year's  report  that  the  distribution  of  the  breeches- 
buoy  as  a  substitute  for  the  life-car  at  wrecks  where  the  boat  cannot  be 
used  had  begun,  and  this  year  it  has  been  completed,  so  that  all  the  sta- 
tions are  now  supplied  with  this  lighter  means  of  ofiering  a  safe  transit 
to  the  shore  to  x>cr8ons  imperiled  on  stranded  vessels,  in  such  cases  as 
require  the  use  of  this  class  of  apparatus.  Many  occasions  will  still  de- 
mand the  employment  of  the  life-car,  especially  those  where  the  lives  of 
large  numbers  on  board  are  involved,  and  it  must  not  be  inferred  that 
the  use  of  this  valuable  appliance  is  abandoned,  but  as  in  the  majority 
of  cases  the  crews  of  vessels  which  come  ashore  upon  our  coasts  range 
from  five  to  ten  persons,  the  breeches-buoy  is  suf&cient  for  their  deliver- 
ance, and  as  it  is  much  lighter  than  the  life-car,  the  facility  with  which 
it  can  be  transported  to  the  scene  of  a  disaster  makes  the  advantage  of 
its  employment  obvious,  inasmuch  as  every  lessening  of  the  burden  of 
appliances  which  the  life-saving  crews  have  to  drag  for  considerable  dis- 
tances over  yielding  beaches  is  of  manifest  importance. 

The  difference  in  weight  between  the  breeches-buoy  and  the  life-car, 
including  their  respective  working-tackle,  is  550  i)Ounds.  Adding  to 
this  the  difference  in  weight  between  the  old  wreck  ordnance  and  that 
devised  by  Lieutenant  Lyle,  which  in  the  instance  of  the  smaller  gun  is 
210  pounds,  and  in  the  larger  110  pounds,  the  total  reduction  in  the 
weight  of  the  imjiedimenta  for  service  at  ^vrecks  is  660  or  760  pounds, 
according  to  the  gun  which  may  be  employed.  This  is  a  result  which 
is  contemplated  with  much  satisfaction. 

The  law  authorizes  signals  for  the  benefit  of  commercial  interests,  to 
be  provided  under  the  charge  of  the  Chief  Signal-Officer  of  the  Army. 
It  also  authorizes  the  establishment  of  signal-stations  at  such  of  the  life- 
saving  stations  as  are  suitably  located  for  the  purpose,  to  be  ox>erated 
under  joint  regulations  of  the  Treasury  and  War  Departments.  The 
co-operation  between  the  Life-Saving  Service  and  the  Signal  Service, 
contemplated  by  the  latter  provision,  has  for  some  time  been  effected, 
and  former  reports  have  detailed  its  successive  results.  Allusion  was 
made  in  the  last  annual  report  to  the  important  advantages  anticipated 
from  the  establishment  of  a  code  of  Danger  or  Distress  Signals  for 
communication  between  life-saving  stations  and  vessels  requiring  aid. 
Such  a  code  has  now  been  devised  and  introduced  into  the  service,  in 
concert  with  the  Chief  Signal-Officer,  and  flagstaffs  for  the  display  of  the 
signals  have  been  erected  at  nearly  all  the  life-saving  stations,  and  the 
crews  under  the  instruction  of  the  assistant  inspectors  have  acquired 
commendable  proficiency  in  its  use.  At  such  of  the  life-saving  stations 
as  are  also  signal  stations,  it  is  operated  by  the  observers  of  the  signal 
corps.  The  code  at  present  is  confined  to  the  use  of  flags,  and  therefore 
can  only  be  employed  by  day,  but  the  Chief  Signal-Officer  has  nearly 
completed  arrangements  for  effecting  night  communication  of  the  most 
important  messages  it  may  be  necessary  to  transmit 
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A  general  distribution  of  the  code  among  merchant* vessels  has  been 
effected  through  the  customs  officers  at  the  various  ports  of  the  country. 
It  is  intended,  when  the  station  crews  shall  have  become  so  thoroughly 
familiar  with  the  use  of  signals  as  to  warrant  such  extension  of  their 
employment  to  supply  the  stations  with  the  International  Code  com- 
plete,  which  will  admit  of  the  transmissfon  of  any  desirable  intelligence 
from  passing  vessels  to  the  shore,  and  the  contrary.  The  advantages 
to  commerce  of  the  complete  introduction  of  this  system  are  apparent, 
and  will  increase  as  telegraphic  and  other  rapid  means  of  communica- 
tion are  multiplied. 

The  War  Department  has  established  for  the  use  of  the  Signal  Serv- 
ice a  telegraph-line  running  along  the  coast  between  Cape  Henry  and 
Cape  Hatteras,  in  the  immediate  vicinity  of  the  several  life-saving 
stations  in  the  Sixth  District.  This  office  has  represented  to  the  Chief 
Signal-Officer  of  the  Army  the  desirability  of  establishing  telephones  in 
connection  with  this  line  at  the  several  stations,  to  be  operated  by  the 
respective  keepers,  for  the  purpose  of  congregating,  if  necessary,  upon 
occasions  of  disaster,  several  crews  with  their  appliances,  and  also  for  the 
ready  transmission  of  orders  and  information  along  the  entire  chain  of 
stations  when  required.  The  Chief  Signal-Officer  has  promptly  acted 
upon  this  representation,  and  has  made  preparations  for  placing  imme- 
diately telephones  at  the  stations,  twelve  in  number,  between  Cape 
Henry  and  Kittyhawk.  These  telephones  will  be  in  operation  this  win- 
ter, and  the  season  will  afford  opportunity  for  testing  their  value  and 
the  feasibility  of  their  general  employment  at  life-saving  stations. 
Should  the  results  anticipated  be  realized,  these  instruments  will  be 
adopted  on  other  portions  of  the  coast  as  rapidly  as  means  will  admit. 

AWARDS  OF  MEDALrS. 

A  number  of  medals  have  this  year  been  awarded  for  gallantrj^  in  sav- 
ing life.  Of  these,  three  have  been  won  by  members  of  the  Kew  York 
Metropolitan  Police,  under  circumstances  which  reflect  peculiar  credit 
upon  the  recipients. 

The  first  case  was  that  of  Patrolman  Philip  C.  Bleil,  who,  it  appeared 
in  evidence,  had  saved  eighteen  persons  from  drowning,  between  1860 
and  1877.  Most  of  these  rescues  he  effected  by  jumping  at  an  instant's 
notice  from  piers,  in  his  uniform,  into  the  water,  often  at  night  and  in 
winter,  thus  braving  the  variety  of  perils  involved  in  mastering  the  wild 
struggles  of  the  drowning  in  the  darkness  and  amidst  the  floating  ice  of 
a  half-frozen  river.  In  addition  to  the  persons  saved  by  this  gallant 
officer,  was  a  horse,  showing  that  his  active  humanity  extended  even  to 
the  brute  creation.    A  medal  of  the  first  class  was  awarded  him. 

Another  case  of  equal  desert  was  that  of  Officer  Thomas  McBride,  also 
of  the  New  York  police  force,  who  was  proved  to  have  saved  from  drown- 
ing, in  his  beat  along  the  water  front  of  the  East  Biver,  eighteen  persons 
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within  three  years.  One  case  was  that  of  a  determined  suicide,  the  rescue 
being  compticated  by  a  violent  struggle  in  the  water  with  one  unwilling 
to  be  saved.  In  another  instance,  the  desperate  task  of  the  life-saver 
was  to  sustain  in  the  midnight  river  till  help  arrived  a  drunken  man 
weighing  300  pounds.  A  third  rescue  was  that  of  an  intoxicated  steam- 
ship fireman,  effected  in  February,  in  water  full  of  floating  ice  and  un- 
der a  blinding  snow-storm,  and  costing  the  i>erformer  a  long  and  dan- 
gerous illness.  In  one  instance  he  saved  a  woman ;  in  another  a  child. 
Under  all  circumstances,  and  in  behalf  of  people  of  any  class  or  condi- 
tion, this  gallant  man  risked  his  life  without  hesitation.  The  gold 
medal  of  the  first  class  was  never  more  deservedly  awarded  than  to  him. 

To  another  New  York  policeman,  Michael  Grorman,  the  silver  medal 
of  the  second  class  was  awarded  for  plunging  into  the  East  Biver  in  fuU 
uniform  upon  two  occasions,  and  on  each  saving  a  man.  With  one  of 
these  i>ersons  he  had  a  hard  struggle  in  the  water  against  a  strong  flood 
tide.  Officer  Gorman  had  previously  signalized  himself  as  one  of  five 
I>olicemen  who  rescued,  at  the  peril  of  their  lives,  nine  children  fifom  a 
burning  building  in  New  York. 

In  these  exploits  against  death  for  the  lives  of  men,  the  honor  of 
the  Navy  for  gallantry  and  humanity  has  this  year  been  worthily  upheld 
in  two  marked  instances.  One  is  that  of  Ensign  Luden  Young  and  a 
seaman  named  Antoine  Williams.  When  the  Huron  lay  heded  over, 
flooded  by  the  fiirious  sea,  and  to  get  a  line  from  the  vessel  to  the  shore 
was  the  only  chance  for  liife  left  to  the  survivors,  as  they  clung,  already 
half  dead,  to  the  shattered  wreck,  these  dauntless  men  were  the  forlorn 
hope  of  the  occasion.  Though  the  shortness  of  the  line  prevented  the 
establishment  of  the  desired  communication,  they,  after  a  dreadful  strug- 
gle with  the  surf,  succeeded  in  gaining  the  land,  and  at  once,  though 
fearfhlly  exhausted  and  wounded  and  battered  by  fragments  of  wreck- 
age,  fell  to  work  hauling  some  of  their  struggling  comrades  &om  the 
breakers,  of  whom  four  were  saved.  Barefoot,  his  legs  bruised  and  sore, 
every  st^  hurting  him  fearfully.  Ensign  Young  then  traversed  the 
beach,  walking  and  running,  for  nearly  three  miles  to  the  closed  station, 
the  door  of  which  he  broke  in,  and  fix>m  whence  he  returned  to  the 
wreck  with  apparatus  for  the  relief  of  his  comrades,  in  whose  behalf  his 
exertions  to  the  very  last  were  unceasing.  To  this  indomitable  man, 
who  had  also  on  two  former  occasions  rescued  life  imperiled  by  the  sea, 
a  gold  medal  of  the  first  class  was  awarded.  The  award  of  the  medal 
in  recognition  of  the  equal  valor  of  the  seaman  Williams,  has  been  de- 
layed until  formal  evidence  in  his  case  can  be  filed. 

The  other  instance  of  naval  gallantry,  which  won  the  silver  medal  of 
the  Life-Saving  Service,  was  afforded  by  Masters  H.  C.  T.  Nye  and  J.  L. 
Hunsicker  on  September  1, 1875,  while  on  duty  on  board  the  Coast 
Survey  steamer  G^edney,  off  Monomoy  Point,  Gape  Cod.  These  alert 
and  brave  men,  hearing  cries  for  help  from  the  water  about  ten  o'clock 
at  night,  rushed  up  on  deck  from  below,  plunged  overboard,  and  suc- 
4  L  s 
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ceeded  in  snstaming  between  them,  until  a  boat  from  the  vessel  could  b^ 
lowered,  Lieut.  James  Franklin,  of  the  Navy,  who  had  gone  in  swim- 
ming from  the  ship,  had  become  suddenly  exhausted  and  been  swept 
astern  by  the  tide,  and  would  undoubtedly  have  perished  but  for  this 
timely  aid,  being  insensible  when  taken  from  the  water,  his  saviors  ^also 
being  greatly  exhausted. 

A  gold  medal  of  the  first  class  was  awarded  to  John  Carey,  a  brave 
deck-hand,  attached  to  the  Pennsylvania  Railroad  Company's  ferry- 
boat Central,  who  on  the  17th  of  May,  1877,  leaped  from  the  boat  into 
the  North  Eiver,  swam  200  yards,  and  grappled  with  and  sustained  in  the 
heavy  swell  of  the  stream  a  man  named  Adolph  Gabriel,  who  had  fallen 
fix)m  the  rail  of  the  Central  Railroad  Company's  ferry-boat  Fanwood, 
which  was  passing  in  the  opposite  direction,  and  would  have  been 
drowned  but  for  the  aid  thus  rendered.  After  seizing  Gabriel  in  the 
water,  and  subduing  his  struggles,  Carey,  with  rare  energy  and  mastery, 
swam  with  him  about  twenty  feet  to  a  boat  which  was  propelled  toward 
him  by  an  oarsman,  clinging  to  the  stem  of  whieh,  still  supporting  the 
half  inanimate  Gabriel,  he  was  towed  with  his  burden  through  the  water 
to  a  tugboat  a  hundred  feet  distant.  This  manly  feat  was  witnessed  by 
hundreds  of  persons  on  board  the  two  ferry-boats,  a  large  number  of 
whom  united  in  a  declaration  that  the  peril  and  the  daring  gallantry  in- 
volved, merited  the  highest  recognition  that  could  be  given  by  the  gov- 
ernment. It  appears  that  twelve  other  lives  had  previously  been  saved 
by  Carey.  The  presentation  of  the  medal  to  him  was  the  occasion  of  a 
striking  demonstration  at  Jersey  City,  at  which  appropriate  addresses 
were  made  by  Hon.  John  T.  Morgan,  of  Alabama,  Hon.  A.  A.  Hard^i- 
bergh,  of  New  Jersey,  and  other  distinguished  gentlemen. 

Another  rescue  was  e£GBcted  on  September  17, 1877,  by  Capt.  Charles 
H.  Smith,  of  the  Ught-house  tender  Rose.  A  small  boy,  named  Thomas 
Walsh,  had  fallen  from  a  wharf  into  the  Christiana  Biver,  at  Wilmington, 
Delaware,  and  was  on  the  point  of  drowning  in  the  presence  of  a  niunber 
of  bystanders,  when  Captain  Smith  caught  sight  of  him  from  the  deck  of 
his  vessel,  which  was  lying  at  some  distance  in  the  stream,  and  instantly, 
without  taking  off  coat,  hat,  or  boots,  tumbled  overboard,  swam  up  to, 
seized,  and  handed  up  to  the  people  on  the  wharf  the  half-drowned  child, 
and  then  nonchalantly  swam  back  to  his  vessel,  up  the  side  of  which 
he  clambered,  and  went  below,  soon  reappearing  upon  deck  in  a  dry  suit^ 
with  the  air  of  a  man  who  had  done  nothing  to  speak  ot  This  act  of 
heroism,  done  so  lightly,  and  in  sailor  fashion,  was  justly  recognised  by 
the  silver  medal  of  the  Life-Saving  Service. 

A  gold  medal  was  awarded  to  John  Hussey,  a  sturdy  longshoreman, 
who  was  shoMm  by  the  evidence  presented  to  the  dei)artment  to  have 
promiscuously  risb»d  his  life  for  others  at  all  times  and  seasons  for  thir- 
teen years  past,  in  the  surf  at  Coney  Island  and  the  swell  of  the  East 
Biver,  and  during  that  time  to  have  saved,  often  under  drcumstanees 
of  great  x>eril  and  hardship,  no  less  than  eighteen  persons,  and  also  sev- 
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eral  horses.  It  is  one  of  the  oddities  of  coincidence  that  Hussey  was 
the  third  person  receiving  a  medal  during  the  year  who  had  saved  just 
eighteen  lives.  The  presentation  of  the  medals  to  this  hero  and  to 
Officer  McBride  was  made  the  occasion  for  an  interesting  ceremony  on 
the  30th  of  April  last,  at  the  chamber  of  the  board  of  aldermen  in  New 
York,  which  was  crowded  with  representatives  of  the  city  and  Federal 
governments.  In  delivering  the  medals,  an  eloquent  and  felicitous 
speech  was  made  by  Hon.  S.  S.  Cox. 

Medals  have  also  been  won  by  two  keepers  of  the  Life-Saving  Serv- 
ice. One,  a  gold  medal,  was  awarded  to  Gapt.  Joseph  Napier,  keeper 
of  Life-Boat  Station  No.  6,  District  No.  10,  for  the  daring  gallantry 
he  displayed  in  rescuing  the  crew  of  the  schooner  B.  G.  Williams, 
near  the  harbor  of  Saint  Joseph,  Mich.,  on  the  10th  of  October,  1877. 
The  schooner  lay  stranded  during  a  heavy  gale  on  the  outer  bar, 
with  the  sea  breaking  over  her,  and  her  unfortunate  crew  of  six  men 
up  in  the  rigging  for  safety.  Captain  Napier  got  together  three  vol- 
unteers, and,  taking  the  boat  belonging  to  the  propeller  Messenger, 
pushed  out  for  the  wreck.  At  the  first  attempt  the  boat  was  capshsed 
in  the  breakers.  On  the  second  trial  he  reached  the  wreck  and  returned 
with  two  of  the  sailors.  The  third  trip  the  boat  was  completely  filled 
with  water  by  the  sea  breaking  over  it,  but  was  bailed,  and  again 
reached  the  vessel,  bearing  off  two  men.  At  the  fourth  attempt  Cap- 
tain Napier  and  his  three  assistants  were  thrown  out  of  the  boat  by  a 
furious  surge,  and  one  of  his  legs  was  badly  hurt.  One  of  the  men 
swam  ashore ;  another  got  a  line  flung  to  him  from  the  wreck  and  was 
taken  aboard ;  and  Captain  Napier  and  the  other  man,  clinging  to  the 
boat,  succeeded  in  righting  and  bringing  it  alongside  the  schooner, 
from  whence  tliey  took  off  the  two  remaining  men  of  her  crew,  together 
with  the  man  taken  on  board,  and  regained  the  shore  in  safety.  On 
other  occasions  Captain  Napier  was  known  to  have  shown  equal  heroism 
on  desperate  seas,  notably  in  the  rescue  of  the  crew  of  the  schooner 
Merchant  in  1854,  during  a  temi>est,  for  which  feat  he  was  presented 
with  a  gold  watch,  suitably  inscribed,  by  citizens  of  Chicago. 

Another  medal,  of  silver,  was  awarded  to  the  gallant  keeper  of  Station 
No.  5,  coast  of  North  Carolina,  Capt.  Malachi  CorbeU,  for  going  out  in  a 
high  wind  and  heavy  sea  to  the  rescue  of  four  colored  men  who  were 
capsized  in  their  boat  while  blue-fishing  on  the  outer  bar  near  Caffirey's 
Inlet,  November  25, 1875,  several  months  before  he  was  made  keeper  of 
the  station.  Two  of  the  men  were  swept  off  frt>m  the  capsized  boat  and 
drowned,  but  Captain  CorbeU  succeeded  in  rescuing  the  remaining  two, 
though  with  great  peril  to  himself  and  his  helpers.  In  returning,  his 
own  boat  was  upset  in  the  breakers,  but  by  the  exercise  of  coolness  and 
courage  he  succeeded  in  gaining  the  land  with  his  fellows  and  tiie  two 
men  thus  twice  saved. 

A  silver  medal  was  also  awarded  to  Edward  Nordall,  a  brave  seaman 
on  board  the  revenue-steamer  Tench  Coxe,  who,  on  the  afternoon  of 
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Jane  3, 1877,  jumped  overboard  into  the  Delaware  Eiver  daring  a  vio- 
lent squall  of  wind  and  rain,  which  had  capsized  several  yachts,  and 
sustained  in  a  racing  current,  and  saved  from  drowning,  an  exhausted 
man,  then  on  the  point  of  sinking,  who  had  gone  overboard  from  one  of 
these  overturned  vessels.  A  few  moments  previously  this  noble  sailor 
had  assisted  in  rescuing  three  other  men  from  the  water.  His  deed  can 
best  be  appreciated  by  those  who  can  realize  the  courage  required  to 
plunge  into  an  angry  river  for  a  human  life,  during  the  concision  and 
dismay  induced  by  a  sudden  squalL 

DONATIONS  OF  SITES. 

Difficulties  of  several  kinds  always  arise  in  the  attempt  to  secure  sites, 
and  form  one  of  the  chief  causes  of  delay  in  the  erection  of  stations. 
Sometimes  the  ownership  of  the  spot  selected  is  involved  in  doubt  or 
obscurity;  at  others  there  is  trouble  in  obtaining  legal  title  to  the 
ground ;  and  in  some  cases  the  owners  wiQ  demand  the  most  exorbitant 
price  for  a  patch  of  property,  relatively  worthless  until  sought  by  the 
government  for  a  humane  purpose.  It  is  pleasant  to  record,  however, 
in  reference  to  the  latter  class  of  instances,  that  there  are  a  number  of 
examples  in  which  the  announcement  that  the  Life-Saving  Service  found 
a  certain  place  uiK)n  the  beach  desirable  as  a  site  for  one  of  its  houses 
of  defense  for  the  shipwrecked,  was  promptly  followed  by  the  donation 
of  the  land  for  this  purpose  by  the  owner.  The  erection  of  several  of 
the  new  stations  provided  for  by  the  act  of  June  18,  and  some  others, 
has  been,  and  will  be,  greatly  facilitated  by  this  quick  generosity.  In 
this  way  the  service  is  indebted  to  Messrs.  W.  E.  and  G.  Hadlock  for 
the  gift  of  the  site  for  the  life-saving  station  at  Cranberry  Isles,  Maine. 
That  for  the  relocation  of  the  life-boat  station  at  Oswego,  N.  Y.,  is  due 
to  Mrs.  Elizabeth  S.  Miller  and  Greene  Smith,  esq.  The  site  for  the 
new  life-saving  station  at  Ocean  City,  Md.,  was  donated,  at  the  instance 
of  Hon.  George  E.  Dennis,  by  Messrs.  Hillary  E.  Pitts,  B.  Jones  Taylor, 
and  George  W.  Pvimell,  as  trustees  of  the  property;  and  the  service  has 
to  thank  W.  J.  Doughty,  esq.,  for  the  place  selected  for  the  life-saving 
station  at  Hog  Island,  Virginia.  It  is  also  under  obligations  to  Mrs. 
Jane  E.  Gallup,  K  H.  Baum,  esq.,  Washington  S.  Stetson,  esq.,  and 
Jesse  Etheridge,  esq.,  for  the  donation  of  the  respective  sites  at  Paul 
GamiePs  Hill,  BUI  Devil  Hills,  Tommy^s  Hammock,  and  Pea  Island, 
upon  the  coast  of  North  Carolina,  where  it  has  been  exceedingly  desira- 
ble to  put  up  life-saving  stations  as  soon  as  possible.  The  removal  of 
the  life-boat  station  at  Fairport,  Ohio,  has  been  assisted  by  the  donation 
of  a  desirable  site,  through  the  kindness  of  Hon.  H.  B.  Payne,  of  Cleve- 
land. Obligations  must  also  be  expressed  to  Mr.  and  Mrs.  Allen  Hig- 
gins,  Henry  Gill,  sr.,  esq.,  Messrs.  Charles  D.  Nelson  &  Co.,  Messrs. 
George  W.  and  Charles  M.  Alden,  and  Mrs.  Nellie  Alden,  Mr.  and  Mra. 
Jeremiah  Jenks,  and  Mr.  and  Mrs.  George  W.  Jenks,  for  the  gift  of  sites 
for  stations  at  Bailey's  Harbor,  Port  Austin,  Muskegon,  Sleeping  Bear 


UNITED   STATES  LIFE-SAVING   SEHYICE.  53 

Point,  and  Sand  Beach  Harbor,  Michigan.  The  city  of  Manistee,  Mich., 
also  donated  the  site  for  the  life-boat  station  in  that  locality.  A  site 
for  the  life-boat  station  at  Ludington,  Mich.,  was  presented  by  the  Pere 
Marquette  Lnmber  Company.  Groond  for  the  new  life-saying  station 
at  Coney  Island  was  given  by  the  New  York  and  Manhattan  Beach 
Railway  Company,  and  the  site  for  the  life-saving  station  at  Short  Beach 
was  bestowed  by  the  authorities  of  the  town  of  Hempstead,  Long  Island. 
To  the  persons  and  corporations  named,  the  thanks  and  acknowledg- 
ments of  the  establishment  are  tendered  for  these  substantial  evidences 
of  public  spirit  and  humanity. 

DONATIONS  OF  BOOKS. 

Fresh  evidence  of  kindly  interest  in  the  hfe-saving  crews,  and  of  ap- 
preciation of  their  life  of  winter  solitude  ux>on  the  coast,  has  this  year 
been  manifested  in  the  form  of  the  donation  of  books  for  their  use  at 
the  stations.  These  volumes  have  come  from  a  variety  of  sources,  and 
in  many  cases  appear  to  have  been  sent  at  the  suggestion  of  an  editorial 
writer  in  one  of  the  leading  New  York  journals,  whose  generous  pen 
has  often  before  aided  the  service.  In  behalf  of  the  crews,  and  of  ship- 
wrecked i>ersons  sheltered  at  the  stations,  whose  otherwise  vacant  hours 
these  volumes  will  solace,  the  thanks  of  the  establishment  are  tendered 
to  the  donors. 

The  establishment  is  also  peculiarly  indebted  to  the  American  Sea- 
man's Friend  Society,  of  New  York,  for  continued  efforts  in  aid  of  filling 
the  station  Ubraries,  in  addition  to  the  regular  transmission  to  each 
crew  of  their  interesting  monthly  publication,  '^The  Sailor's  Magazine," 
smd  for  hearty  co-operation  with  the  service  in  other  important  ways. 

These  acknowledgments  would  be  incomplete  if  they  omitted  the  hon- 
ored name  of  Capt.  B.  B.  Forbes,  of  Massachusetts,  long  synonymous 
with  many  and  varied  forms  of  humane  exertion  for  the  welfare  and 
safety  of  seafarers,  and  unintermitting  benevolence  toward  all  men.  He 
has  been  for  years  the  active  friend  and  co-worker  of  this  service,  which 
owes  to  him  many  benefits,  the  least  of  which  is  the  gift,  which  it  is 
here  relevant  to  mention,  of  a  number  of  copies  of  his  valuable  work, 
entitled  ^'  Life-Boats,  Projectiles,  and  other  means  of  Saving  Life,"  which 
wexe  ordered  for  the  ofilcial  use  of  the  establishment,  and  which  he 
freely  sent,  declining  compensation. 

THE  ACT  TO  ORGANIZE  THE  LIPE-SAVINO  SEBVIOE. 

The  most  signal  event  of  the  past  year  in  relation  to  the  establish- 
ment, was  the  passage  of  the  bill  "to  organize  the  Life-Saving  Service." 
From  its  inception  to  its  final  issue  as  a  law,  this  bill  was  attended  by 
a  remarkable  agitation  in  its  favor  among  the  mercantile  and  marine 
classes,  and  the  population  of  the  seaboard,  who,  so  long  as  the  matter 
was  in  doubt,  never  ceased  to  memorialize  and  petition  Congress  for 
its  passage,  which  at  length  took  place  by  the  unanimous  vote  of  both 
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Houses,  on  Jane  18,  1878.  It  would  seem  ungracious  not  to  at  least 
refer  to  this  memorable  warmth  of  interest  in  the  Life-Saving  Service, 
whose  future  utility,  under  the  increased  advantages  conferred  by  this 
act,  may,  it  is  hoped,  justify  the  cordial  feeling  of  the  community  toward 
it,  and  form  to  its  weU-wish^rs  and  co-workers  a  substantial  and  a  fitting 
and  noble  acknowledgment. 

The  main  features  of  the  act  may  be  briefly  described.  It  provides 
for  the  establishment  of  37  new  stations ;  3  of  them  upon  the  New  Eng- 
land coast,  3  upon  the  coasts  of  Delaware  and  Maryland,  10  upon  the 
Lakes,  6  upon  the  Gulf  coast,  and  15  upon  the  coasts  of  Virginia  and 
North  Carolina.  The  scope  of  the  operations  of  the  service  is  thus  con- 
siderably extended,  a  new  district  being  created  upon  the  Gulf  coast, 
and  undue  gaps  or  spaces  between  existing  stations  on  other  coasts  be- 
ing filled  up,  notably  in  those  of  the  Sixth  District,  where  the  addition 
of  10  intermediate  stations  diminishes  to  the  ordinary  distances  the 
stretches  of  10, 12,  and  14  miles  between  the  stations,  which  have  here- 
tofore seriously  increased  the  hardships  of  patrol  and  the  labor  and 
delay  of  reaching  wrecks  with  the  necessary  burden  of  aj^aratus. 

The  act  further  provides  that  all  moneys  received  from  the  sale  of  old 
stations  and  material  condemned  by  boards  of  survey  may  be  expended 
in  rebuilding  or  improving  and  equipping  other  stations.  Among  its 
subordinate  features,  it  authorizes  formal  investigations  into  cases  of 
shipwreck  attended  with  loss  of  life  when  they  occur  within  the  field  of 
life-saving  operations,  and  bestows  the  life-saving  medal  of  the  second 
class  upon  persons  making  signal  exertions  in  rescuing  and  succoring 
the  shipwrecked  and  saving  the  drowning,  these  medals  previously  hav- 
ing been  only  eligible  to  persons  who  had  actually  endangered  their 
lives  in  these  heroic  toils,  regardless  of  hardships  or  personal  losses  in- 
curred by  them. 

The  act  has  five  features  of  great  importance,  to  which  all  the  other 
provisions  are  minor  and  auxiliary.  These  are  the  organization  of  the 
service  into  a  regular  establishment,  under  the  charge  of  a  general  super- 
intendent, whose  powers  and  duties  are  defined  by  law;  the  prolonga- 
tion of  the  period  of  active  service  for  the  stations,  so  as  to  covar  the 
earliest  storms  of  autumn  and  the  latest  of  spring;  the  increase  of  the 
pay  of  keepers,  and  the  extension  of  their  functions  to  include  those  of 
inspectors  of  customs ;  the  more  efflcient  organization  of  the  life-boat 
service  upon  the  lakes ;  and  the  detail  of  officers  of  the  Bevenue  Ma- 
rine to  act  as  inspectors  of  stations. 

By  the  first  named  of  these  measures  the  service  is  placed  under  the 
undivided  charge  of  an  officer  whose  competency  is  secured  by  the 
enumeration  in  the  law  of  the  qualifications  necessary  for  the  position^ 
while  his  duties  and  responsibilities  are  placed  beyond  evasion  by  being 
specifically  described. 

The  provision  of  the  act  for  extending  the  term  during  which  the 
stations  are  manned  and  opened  for  service  from  September  1,  to  May 
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l;  of  each  year,  oxid  on  the  lakes  from  the  opening  to  the  close  of  navi- 
gation, exo^t  at  points  where  a  shorter  period  of  service  may  in  the 
discretion  of  the  Seeretary  of  the  Treasury  be  deemed  sufficient,  is  also 
a  measore  of  great  utility.  The  necessity  for  a  longer  term  of  life-saving 
aid  upon  our  shores  was  sadly  shown  by  the  case  of  the  Huron,  which 
was  wrecked  on  the  North  Oarolina  coast  only  a  few  days  before  the  time 
permitted  for  the  opraiing  of  the  stations,  and,  as  previously  stated, 
under  such  conditions  as  would  probably  have  enabled  every  person  on 
board  to  be  saved  if  the  contiguous  life-saving  crews  had  been  on  duty. 
Few  wrecks  occur  up<m  our  seaboard  during  the  bland  seasons,  and 
when  thoy  do  occur,  assistance  can  generally  be  seasonably  improvised ; 
but  the  arrival  of  the  autumnal  and  vernal  equinoxes  is  often  attended 
with  severe  tempests,  which  cause  considerable  maidne  casualty,  and 
the  assistance  of  our  gallant  station  crews  may  then  be  as  necessary 
as  during  the  more  inclement  periods  of  winter. 

The  grave  apprehensions  felt  at  the  date  of  the  last  annual  report,  on 
account  of  the  dropping  away  from  the  service  of  many  of  the  most 
skilled  and  trusty  keepers,  has  been  materially  relieved  by  the  provision 
of  the  act  which  doubles  the  annual  rate  of  pay  formerly  accorded  to 
these  officers.  It  is  hoped  that  the  compensation  as  now  fixed,  which  is 
$400  per  annum,  may  suffice  to  ke^  in  charge  of  the  stations  the  very 
best  specimens  our  coast  affords  of  these  masters  of  boatcraft  and  nat* 
Qxai  captoins  of  crews,  who  under  the  operations  of  the  Li£d-Saving 
Service  are  the  guardians  of  seaforers  imperiled  upon  beaches  which 
surf  and  storm  make  always  dangerous.  By  the  terms  of  the  new  lai^ 
they  are  also  in  a  wider  sense  than  before  guardians  of  national  and  pri- 
vate  property,  their  functions  as  keepers  of  the  stations  embracing  also 
tiiose  of  inspectors  of  customs,  thus  enabling  them  to  not  only  legally 
care  for  all  stzanded  goods  in  the  interest  of  owners,  but  to  prevent 
smuggling,  and  insure  the  oolleeti<»L  of  revenue  upon  dutiable  merchan. 
dise  in  the  interest  of  the  government. 

T3ie  effective  organization  of  the  life^boat  service  upon  the  lakes  is 
the  fourth  principal  reform  effected  by  the  bilL.  The  restrictions  and 
disadvantages  under  which  this  service  has  hitherto  suffered  have  been 
detailed  at  length  in  the  last  annual  report.  The  spectacle  was  there 
pnesented  of  the  life-boat  crews  subjected  to  the  loss  of  daily  wages 
whenever  called  upon  for  the  drill  and  exercise  necessary  to  perfect 
them  in  the  use  of  the  boats  and  apparatus,  and  receiving  no  compen- 
sation in  retuin ;  subjected,  also,  to  the  most  strenuous,  exhausting,  and 
perilous  Isibors  in  behalf  of  distressed  or  endangered  vessels,  and  getting 
no  recompense  whatever  for  these  days  of  terrible  risk  and  toil  upon  the 
stormy  water,  unless  they  hi^pened  to  actually  save  life;  and  becoming^ 
in  ccmsequence  of  this  experience,  disheartened,  neglectful  of  their  duties, 
irresponsive  to  the  calls  of  marine  disaster,  and  communicating  their 
own  official  pandysis  to  the  whole  life-boat  service.  It  remains  to  be 
seen  whether  the  remedies  which  the  act  supplies  are  sufficiently  radical 
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to  make  the  life-boat  service  upon  the  lakes  equal  to  all  exigencies  and 
worthy  of  the  high  traditions  which  belong  to  this  mode  of  succor  in 
other  conntries.  By  the  provisions  of  the  law  the  several  members  of 
the  crews  are  paid  $3  each  per  day  for  time  given  to  drill  and  exercise, 
and  a  similar  sum  for  saving  and  guarding  property  imperiled  by  the 
sea;  and  a  sum  not  exceeding  $10  for  each  occasion  of  actual  and 
deserving  service  at  shipwrecks.  The  act  has  thus  greatly  improved 
the  status  of  the  service  by  providing  an  adequate  and  equitable  recom- 
pense for  the  exertions  of  these  hardy  and  daring  volunteer  crews,  and 
it  is  hoped  that  this  improvement  may  be  all  that  is  desired  to  secure 
prompt  and  efficient  relief  to  wrecked  or  endangered  shipping  in  that 
locality. 

A  fifth  feature  of  the  act  is  in  the  provision  for  the  detail  of  Bevenue 
Marine  officers  as  inspectors  of  the  stations.  The  great  experience  of 
these  officers  in  coast  navigation,  and  the  twofold  knowledge  of  sea  and 
shore  they  have  drawn  from  their  pursuits  as  agents  of  the  revenue, 
make  them  peculiarly  fit  for  the  duties  involved  in  seeing  that  these 
semi-nautical  establishments,  the  stations,  are  ship-shape,  and  their  crews 
prox>erly  disciplined,  skillfol  as  surftnen,  and  proficient  in  the  drill  which 
enables  them  on  the  occasion  of  a  disaster  to  use  the  wreck  artillery 
with  precision,  set  up  the  hawser  and  hauling  lines,  work  the  life-car  or 
breeches-buoy,  and  make  use  of  all  the  appliances  provided  for  rescuing 
endangered  persons  caught  in  the  terrible  snare  of  the  surf.  A  marked 
advance  in  the  personnel  of  the  station  crews  and  the  order  and  effective- 
ness of  the  several  stations  has  already  resulted  from  the  labors  of  these 
officers. 

These  several  measures  have  been  strongly  urged  for  some  time  by  the 
dei>artment,  and  their  incorporation  into  the  law  of  the  life-Saving 
Service  puts  the  establishment  upon  a  fairer  footing  than  has  hitherto 
been  accorded  it,  and  must  greatly  increase  its  efficiency.    It  is  certain 

*  that  the  beneficent  results  of  this  legislation  have  already  been  apparent 
upon  all  our  coasts,  especially  in  regard  to  the  earlier  opening  of  the 
stations,  the  provision  for  which  was  exceedingly  opportune,  inasmuch 
as  the  fatalities  consequent  upon  their  being  closed  would  this  season 
have  been  unusually  numerous.  It  is  equally  certain  that  the  stimulus 
of  the  law  has  been  felt  by  all  the  agents  of  the  establishment,  for  the 
labors  of  the  crews  this  faU  have  been  extraordinary,  and  show  that 
they  have  voluntarily  made  efforts  and  braved  hardships  which  can  only 
be  attributed  to  the  zeal  thus  inspired.  They  have  effected  midnight 
rescues  under  circumstances  of  marked  peril  from  gale  and  sea.  On  the 
lakes,  volunteer  crews  have  continuously  kept  watch  by  night  and  day 
upon  the  beaches  and  the  wave-swept  piers,  as  they  were  not  required 
to  do,  and  in  some  cases  they  have  done  this  for  days  together,  almost 
without  sleep,  and  without  ever  changing  their  drenched  garments, 

•  their  headquarters  being  boat-houses  without  stoves,  and  so  cold  that 
their  occupants  were  compelled  to  keep  awake  and  in  motion.     Here 
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and  on  the  seaboard  their  exertions  have  been  strenuous,  and  the  re- 
cord of  the  season  since  the  i*ecent  opening  of  the  stations,  whatever 
it  may  be  at  its  close,  has  been  unquestionably  remarkable,  showing, 
as  it  does,  the  salvation  of  many  lives  and  a  great  amount  of  prop- 
erty. 

To  illustrate  their  spirit  and  also  to  give  some  idea  of  the  nature  of 
the  services  which  the  life-saving  crews  render,  a  concise  statement  is 
given  in  another  part  of  this  report  of  the  work  they  have  done  upon 
occasions  of  casualty  or  disaster  under  the  operation  of  the  act  or  since 
the  opening  of  the  present  fiscal  year  up  to  this  date,  a  period  of  five 
months,  or  rather,  the  season  when  dangerous  storms  are  liable  to  occur 
being  taken  into  account  as  the  true  limitation,  a  term  of  somewhat  less 
than  three.  It  must  be  borne  in  mind  that  these  services  have  been 
mainly  rendered  in  a  period  which  upon  the  seaboard  is  the  least  perilous 
of  the  active  season  as  now  constituted,  the  severer  tempests  of  winter 
and  of  early  spring  being  yet  to  ensue — a  period  which  has  hitherto 
been  estimated  as  of  so  Uttle  hazard  to  vessels  upon  the  Atlantic  coast 
that  no  provision  was  made  for  the  opening  of  Ufe-saving  stations  until 
near  its  termination ;  consequently,  this  narration  does  not  fully  or  fairly 
represent  the  character  of  the  services  of  these  men  when  cold  and  sleet 
and  snow  enter  as  elements  into  the  obstacles  they  have  to  encounter. 
But  that  the  season  referred  to  was  really  fraught  with  peril  to  shipping 
and  to  the  lives  of  seafarers,  the  statement  given  of  the  services  per- 
formed by  the  life-saving  crews  amply  shows ;  while  the  same  statement 
brin^  into  notice  the  labors  and  dangers  involved  in  the  aid  and  succor 
happily  rendered,  and  is  also  an  earnest  of  the  work  which  may  reason- 
ably be  expected  from  the  cordon  of  surfmen  upon  our  coasts  when  the 
rigors  of  winter  put  them  on  their  mettle.  The  increase  in  the  number 
of  the  disasters  as  the  season  advances,  beginning  at  4  and  6  in  the 
months  of  July  and  August,  severally,  augmented  to  16  in  September, 
to  35  in  October,  and  also  35  in  November — an  average  of  more  than 
one  per  diem-will  be  observed;  while  their  corresponding  growth  in 
seriousness,  involving  more  perilous  effort,  will  also  be  apparent. 

Up  to  the  present  time,  among  the  exceptionally  great  number  of  dis- 
asters which  have  taken  place  upon  our  coasts,  there  has  been  only  one 
serious  calamity,  that  of  the  wreck  of  the  ship  A.  S.  Davis,  at  Gape 
Henry,  in  the  Sixth  Life-Saving  District,  on  the  23d  of  October,  whereby 
19  persons  perished,  and  this  is  an  instance  where  nothing  could  be  done^ 
because  the  ship  went  directly  to  pieces.  There  has  seldom  been  a  de- 
molition of  a  vessel  so  rapid  and  incredible  as  in  this  instance,  as  there 
has  rarely  been  a  tempest  of  such  hurricane  fury.  At  two  o'clock,  when 
the  ship  struck,  the  wind  was  blowing  84  miles  an  hour.  This  means  a 
blast  in  which  no  man  can  stand  upright,  but  which  throws  him  head 
over  heels  if  he  tries  it,  and  it  also  means  a  surf  of  enormous  power  and 
magnitude.  Add  to  this  the  darkness,  the  chaos  of  rain  and  sand,  an4 
the  impenetrable  gloom,  filled  with  the  monstrous  bellowing  of  the  tem- 
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pest.  The  ship  was  new  and  built  with  a  massive  stren^h,  snch  as  yields 
ordinarily  only  to  the  protracted  battering  of  many  hours  in  the  surf, 
yet  in  one  moment  it  was  practically  all  over  witii  her.  At  the  first  tre- 
mendous shock  of  her  striking,  the  sea  abaft  arose  and  fell  with  the 
force  of  hundreds  of  tons  upon  her,  at  one  stroke  tearing  away  the  stem. 
Her  appalled  crew  took  instantly  to  the  rigging  for  safety.  The  next 
moment  the  sea  rushed  through  the  crushed  after-works  into  her  huU, 
which  it  rent  in  twain.  In  a  few  minutes  the  vessel  was  in  pieces,  her 
mighty  framework,  which  had  been  tenoned  and  bolted  with  all  the  art 
of  the  shipwright,  wrenched  asunder ;  the  stout  oak  timbers  bent,  split, 
and  twisted  as  though  they  were  fagots,  and  her  crew,  mutilated  corpses, 
whirling  in  the  deep,  save  one  man,  from  whom  the  sea  tore  his  cloth- 
ing, and  flung  him  alive  upon  the  sands.  Yet  in  this  indescribable 
convulsion  of  nature,  the  gallant  patrolman,  Atwood,  fUthfrilly  kept 
his  march  so  long  as  he  could  stand.  The  ship  was  still  at  sea,  but  on 
her  fearful  race  for  the  shore,  when  he  staggered,  half  beaten  down  by 
the  gale,  past  the  point  set  for  her  destruction.  Had  she  been  there 
then,  he  could  not  have  seen  her,  nor  could  he  have  heard  in  the  deaf- 
ening roar  of  the  surf  and  wind  the  cries  of  dismay  from  her  rigging. 
Tottering  on,  repeatedly  thrown  down  with  violence  by  the  hurricane, 
he  was  at  length  obliged  to  lie  prone  and  wait  for  the  subsidence  of  its 
friry,  and  it  was  only  when  he  returned  ux)on  the  same  beat  later  that 
he  knew  by  the  fragments  of  w^ckage  which  strewed  his  path  that 
a  vessel  had  been  torn  to  pieces  there  in  the  darkness.  This  is  the 
only  instance  thus  far  in  the  year  where  life-saving  energy  has  been 
limited,  as  in  this  case  it  was  of  necessity,  to  the  indomitable  persiBtence 
of  the  patrol,  and  in  every  other  there  has  been  vigorous  and  successftd 
service,  on  the  beach  and  in  the  boat,  for  the  rescue  of  endangered  lives. 
In  a  spirit  kindred  to  that  which  animates  these  crews,  and  with  high 
designs  and  hopes,  the  service,  enlarged  by  the  law,  and  re-enforced  by 
it  with  stronger  powers  and  fr^sh  resources,  enters  upon  what  may  be 
considered  a  new  career.  Yet  if  great  expectations  «an  be  reasonably 
based  upon  the  imi)ortant  advantages  which  the  act  has  conferred  upon 
it,  it  is  equally  reasonable  to  lower  anticipation  in  view  of  the  prelim- 
inaries to  successful  action  which  more  or  less  remain  to  be  established, 
and  the  contingencies  which  may  always  arise  to  cause  disaster.  It  must 
first  of  all  be  remembered  that  the  serious  task  is  laid  upon  the  chief 
offices  of  the  establishment  to  perfect  in  the  older  districts  and  to  create 
in  the  new,  out  of  the  relatively  coherent  or  the  absolutely  crude  mate- 
rials und^  their  hands,  such  an  organization  as  can  really  deserve  the 
name  of  a  service.  The  work  is  similar  to  that  of  a  military  commander 
who,  from  a  mass  comx>osed  of  some  veteran  troops,  augmented  by  fresh 
l^evies  and  many  raw  recruits,  has  to  weld  together  the  martial  force 
which  can  truly  be  called  an  army.  What  can  really  be  done  in  this 
wa  yis     ustrated  by  the  condition  of  the  districts  which  have  been 
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longest  in  operation.  Let  us  take  that,  for  example,  on  the  coast  of 
"Sew  Jersey,  where  familiarity  with  the  methods  and  appliances  adopted 
by  the  establishment  for  saving  life,  and  confidence  in  them  on  the  part 
of  the  crews,  derived  ttom  their  knowledge  of  the  marvelous-  work  that 
can  be  performed  with  them,  exist  in  fdll  measure ;  where,  moreover, 
for  twenty  years  prior  to  the  regular  formation  of  life-saving  crews,  and 
the  introduction  of  the  present  system,  some  of  these  methods  and  some 
of  these  appliances  (the  latter,  of  course,  since  greatly  improved)  had 
been  in  use  at  improvised  efforts  to  succor  the  shipwrecked,  and  at  other 
times  had  been  subject  to  discussion  and  exi>eriment;  and  where,  in  ad- 
dition, the  beachmen  had  means,  which  few  sections  of  the  seaboard 
afford  in  equal  measure,  of  becoming  intimate  with  the  nature  and  action 
of  the  surf  in  tempests,  and  of  devising  expedients  for  attempts  to  en- 
counter its  fUry  at  frequent  scenes  of  disaster.  Kow,  upon  this  coast, 
the  statistics  of  disaster  since  the  organization  of  the  present  system  in 
1B71  disclose  the  following  remarkable  record,  due  to  the  antecedents 
and  conditions  just  indicated.  Within  the  period  mentioned,  there  have 
occurred  in  this  field  of  action  180  disasters,  the  number  of  persons  on 
board  the  vessels  involved  being  1,909.  Of  these  persons  only  18  were 
los — ^tless  than  one  per  cent,  of  those  impenled,  and  an  average  of  a  frac- 
tion over  two  lives  per  annum !  The  manner  in  which  these  18  persons 
perished  exists  in  the  annals  of  the  establishment,  and  could,  if  neces- 
sary, be  given  to  the  minutest  particular.  During  these  seven  years  the 
most  thorough  and  impartial  investigation  was  made  into  the  circum- 
stances of  every  disaster  attended  with  loss  of  life,  and  it  was  found 
that,  with  a  single  doubtful  exception,  not  a  life  was  lost  which  it  was 
within  the  possibility  of  human  effort  to  save.  The  whole  number  lost 
in  these  180  instances  is  but  a  tithe  of  the  sacrifice  which  a  single  dis- 
aster often  previously  involved  upon  the  same  coast.  This,  in  a  locality 
in  former  years  proverbially  the  most  dangerous  of  our  seaboard,  and 
within  whose  limits  lie  buried  more  skeletons  of  ships  than  the  sands  of 
any  other  two  districts  combined  contain.  The  record  shows  what  may 
be  achieved  when  organized  effort  is  aided  by  time. 

Such  success,  it  is  manifest,  cannot  be  exx>ected  in  newly-created  dis- 
tricts. In  all  districts  there  is  continually  much  to  learn  and  many 
obstacles  to  overcome.  The  case  may  be  cited  of  a  navy  which  had  won 
many  victories  with  the  old  men-of-war,  suddenly  called  upon  to  fight  in 
Monitors.  A  formidable  prejudice,  formed  by  long  e^erience  in  the 
superseded  vessels,  had  here  to  be  conquered.  In  our  service  we  start 
with  the  great  advantage  of  crews  who  are  no  conscripts  to  the  surf,  but 
skilled  in  the  use  of  boats  with  which  they  are  accustomed  firom  boy- 
hood to  surmount  it.  These  boats,  however,  are  their  own,  built  upon 
a  model  to  which  they  are  used.  The  introduction  of  another  style  of 
boat,  far  better  than  theirs,  and  scientifically  devised  to  live  in  the  most 
dangerous  seas,  causes  them  the  gravest  misgivings  and  even  fears. 
Only  its  use  upon  some  oecasi<Hi  when  necessity  compels,  and  when 
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they  first  learn  with  amazement  of  what  work  it  is  capable,  establishes 
their  confidence.  An  instance  is  at  hand  where  the  veteran  crew  of  a 
station  in  one  of  the  older  districts  were  supplied  with  a  boat  of  this 
description.  No  terms  could  express  the  mistrust,  contempt,  and  even 
disgust  with  which  the  new  craft  inspired  them.  To  visitors  at  the 
station  they  openly  covered  this  object  with  opprobrium.  But  the  time 
came  when  a  disaster  summoned  them  to  go  out  through  a  furious  surf 
to  the  rescue  with  this  boat ;  upon  this  occasion  they  first  learned  what 
the  despised  surf-boat  could  bear  and  do;  and  to-day,  for  them,  there  is 
nothing  floating  to  compare  with  it  in  the  world. 

When  even  in  the  older  districts  such  obstacles  exist  and  constantly 
arise  in  the  path  of  the  creation  of  an  efficient  service,  the  case  may  be 
imagined  in  the  new,  which  the  act  assists  to  form  and  develop.  As 
already  said,  we  start  with  the  advantage  of  having  for  the  crews  skilled 
surfmen,  and  used,  at  least,  to  row  their  own  boats  through  the  surf. 
But  all  else  they  have  to  learn,  and  only  through  long  drill  and  disci- 
pline can  they  reach  the  required  standard.  They  must  acquire  famil- 
iarity with  the  better  boats  supplied  them ;  they  must  become  adepts 
in  the  use  of  wreck-ordnance;  in  the  art  of  setting  up  hawsers  and 
hauling  lines,  and  setting  down  crotch  and  sand  anchor ;  in  the  employ- 
ment of  signals ;  in  the  toilsome  ordeals  of  night-patrol  upon  desolate 
beaches  in  every  variety  of  weather  which  winter  can  pour  upon  them. 
Until  all  this  is  gained,  the  service  upon  their  coast  has  not  reached  the 
true  stature  of  a  service.  Only  where  there  is  proficiency  can  there  be 
efficiency ;  and  failures  at  scenes  of  trial  must,  therefore,  be  reasonably 
expected,  and  met  with  forbearance  and  patience.  Still  further,  and  to 
cover  the  case  of  every  district,  let  it  be  said  that  little  is  as  yet  known 
and  still  less  realized  of  the  stem  work  it  is  to  save  life  at  certain  times 
from  shipwreck  upon  our  coast.  There  are  nights  of  storm  and  dark- 
ness upon  our  beaches,  as  every  man  in  every  station  knows,  in 
which,  as  in  the  case  of  the  A.  S.  Davis,  if  a  vessel  drives  ashore  no  help 
can  be  rendered,  and  every  one  on  board  must  perish,  though  the  beach 
were  dense  with  stations  and  their  crews.  These  are  the  black  nights 
of  hurricane,  in  which  man  is  powerless.  The  flying  sand,  the  driving 
rain  and  hail,  the  thick  darkness,  the  overthrowing  wind,  the  furious 
surf  flooding  and  spreading  in  aU  directions,  the  amalgamation  of  all 
elements,  the  overpowering  horror  and  confusion  of  tempest,  at  such 
times  paralyze  the  very  thought  of  action.  Yet  if  in  such  an  hour  a 
great  shipwrex^k,  involving  the  loss  of  a  hundred  lives,  should  happen, 
as  it  might  even  within  hailing  distance  of  a  station,  how  few,  amidst 
the  stux>endous  uproar  against  the  Life-Saving  Service,  would  know 
that  in  that  hour  it  was  the  impossible  that  had  confronted  human 
effort.  The  reflection  that  the  hard  conditions  do  exist  uuder  which 
the  most  skilled  and  gallant  life-saving  crews  may  fail  in  their  en- 
deavor, should  at  once  temi>er  the  absoluteness  of  confidence  in  their 
prowess,  and  mitigate  the  severity  of  censure  upon  their  failure.    Still 
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more,  this  is  a  service  in  which,  when  the  utmost  effectiveness  is  estab- 
lished, and  all  conditions  for  success  are  assured,  the  parting  of  a  line 
in  some  unusual  strain,  the  slipping  of  the  foot  of  the  steersman,  the 
defection  of  a  keeper  or  a  surfman  till  then  trusted,  may  prove  the  un- 
expected co-efficient  of  fatal  disaster.  In  one  word,  the  usual  margin 
should  be  allowed  for  accident  and  firailty  incident  to  all  human  arrange- 
ments, and  which  no  legislation,  however  wise  or  generous,  no;r  any  con- 
trivance, can  wholly  forestall  or  prevent.  It  is  the  glory  of  the  Life- 
Saving  Service  that  up  to  this  date  its  crews  have  in  nearly  every  in- 
stance successfully  grappled  with  obstacles.  How  greatly  they  have 
reduced  the  quota  of  coast  disaster  within  the  last  seven  years,  until  its 
once  swollen  mortality  is  now  a  mere  attenuation,  has  become  a  familiar 
story.  ISfo  service  has  a  smaller  percentage  of  failure;  and  this  fact 
should  be  treasured  against  the  evil  day,  should  that  day  arrive,  when 
loss,  either  by  fault  or  chance,  shall  fall  upon  the  record  of  the  estab- 
lishment. 
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Marine,  has  discharged  the  numerous  and  laborious  duties  of  Assistant 
Insi>ector  and  Acting  Superintendent  of  the  life-saving  district  upon  the 
Pacific  coast,  merits  hearty  and  special  acknowledgment,  particularly 
in  yiew  of  the  fact  that  these  duties  are  only  a  part  of  the  serious  burdens 
imx>osed  upon  him. 

Lieutenants  Walter  Walton,  Charles  F.  Shoemaker,  William  J.  Her- 
ring, Thomas  D.  Walker,  and  W.  C.  De  Hart  of  the  Revenue  Marine, 
have  rendered  excellent  service  as  assistant  inspectors  in  the  several  dis- 
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tricts,  by  which  their  efficiency  has  been  materially  advanced.  Similar 
service^  since  the  expiration  of  the  fiscal  year^  has  been  well  performed 
by  Captains  John  Oarson,  George  K  Slicer,  David  Evans,  Daniel  B. 
Hodgsdon,  Eric  Oabrielson,  Bnssel  Olover,  and  Lieat  Gharies  H. 
McLellan.  The  commanding  officers  of  many  of  the  Bevenue  Marine 
vessels  have  also  aided  the  service  in  various  ways. 

Good  words  are  no  less  deserved  by  the  Sai>erint6ndents  of  the  re- 
spective life-saving  districts,  who  have  all  ftilly  done  their  duty. 

The  work  of  conducting  the  physical  examinations  of  keepers  and 
crews,  and  instructing  the  men  in  the  ari;  of  resuscitating  the  appar- 
ently drowned,  has  been  thoroughly  performed  by  Assistant  Burgeons 
H.  W.  Sawtelle,  H.  M.  Keys,  and  G.  W.  Stoner,  whose  valuable  services 
were  received  through  the  courtesy  of  Dr.  Wood  worth,  Surgeon  General 
of  the  Marine  Hospital  Service. 

The  new  stations  which  4iave  been  built  during  the  past  fiscal  year  and 
since  that  time,  were  designed,  with  considerable  improvements  and  ad- 
ditions, by  Mr.  J.  L.  Parkinson,  architect,  whose  taste  and  skill  in  this 
re49pect  merit  recognition. 


SERVICES  OF  LIFE-SAVING  CREWS 
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SERVICES  OF  LIFE-SAVING  CREWS  FROM  JULY  1,  1878,  TO  NO- 
VEMBER 30,  1878. 


FIRST  DISTEICT. 

On  August  17,  tlie  keeper  of  Station  No.  4  discovered  the  schooner 
D.  M.  Frenchy  of  Barnstable,  Mass.,  stranded  during  a  fog  on  Brown's 
Ledge,  near  the  station.  Signaling  for  his  crew,  he  obtained  five  men, 
who  rowed  out  to  her,  kedged  her  off  through  the  ledges,  and  ran  her 
into  Seal  Harbor  on  to  some  flats,  where  her  damage  could  be  ascertained 
at  low  water,  thus  delivering  her  with  her  crew  of  five  men  from  a  peril- 
ous position. 

On  September  14,  a  patrolman  of  the  same  station  saw,  at  6.30  a.  m., 
through  a  lift  in  the  fog,  the  schooner  George  B.  Ferguson^  of  Belfast, 
Me.,  at  anchor  in  the  breakers  near  Red  Ledge,  Wheeler's  Bay.  She 
had  struck  upon  the  ledge,  but  came  over  and  dropped  anchor.  The  sea 
was  rough,  and  the  daring  crew  of  the  station  who  pulled  out  to  her 
had  to  constantly  watch  and  dodge  the  seas  which  threatened  to  ingidf 
them.  After  a  great  deal  of  hard  work,  which  lasted  till  noon,  and  with 
the  aid  of  a  small  fishing-steamer,  not  powerful  enough  to  tow  the 
schooner,  but  which  held  her  to  windward  with  a  line,  the  station  crew 
ran  her  out  of  her  dangerous  position  in  the  breakers,  got  her  into  deep 
water,  and  left  her  standing  out  to  sea  under  full  sail.  She  had  five  men 
on  board. 

An  hour  later,  the  same  crew  saw  the  schooner  David  Fmistj  of  Ells- 
worth, Me.,  making  signals  of  distress  through  the  fog,  and  pulled  out 
to  her.  They  found  her  with  60  fathoms  of  chain  out,  and  her  crew  un- 
able to  heave  up  the  anchors,  the  chain  slipping  and  the  windlass  giving 
with  every  plunge  of  the  vessel  under  the  action  of  the  wind  and  sea. 
The  life-saving  crew  put  tackles  on  the  chain  to  relieve  the  strain  on  tiie 
windlass,  and  after  a  couple  of  hours'  labor  the  anchors  were  hove  up  and 
the  vessel  got  under  way. 

On  October  10,  the  keeper  and  two  members  of  the  crew  of  the  same 
8t<ation  saw  the  schooner  Commodore^  of  Bath,  Me.,  at  10  a.  m.,  dragging 
her  anchors  and  drifting  toward  the  rocks  in  a  westerly  gale  and  rough 
sea  oS  Seal  Harbor,  three-quarters  of  a  mile  from  the  station.  Without 
waiting  to  gain  the  station  and  alarm  the  rest  of  the  crew,  the  three  men 
launched  a  small  boat  and  in  twenty  minutes  gained  the  vessel.  There 
were  but  two  men  on  board,  both  in  great  confusion  and  alarm,  and 
unable  to  get  her  anchors  up  without  assistance.  The  other  members 
of  the  life-saving  crew  soon  arrived,  and  in  two  hours  they  got  up  the 
anchors,  beat  the  vessel  into  harbor  to  a  safe  berth,  cleared  the  fouled 
anchors,  moored,  and  left  her  safe. 

The  same  crew,  on  October  17,  while  occupied  in  mortar  drill  upon  the 
beach,  at  noon,  caught  sight  through  the  fog  of  the  schooner  Lticy  Ja/nCy 
of  Rockland,  Me.,  anchored  in  great  danger  among  the  breakers  of 
Brown's  Ledges.  The  vessel  had  got  among  the  ledges  in  the  fog,  en- 
deavored to  get  out,  but  seeing  the  breakers,  dropped  anchor,  thus  in- 
creasing the  i)eril  of  her  position.  Her  crew  were  four  in  number,  and 
there  were  two  passengers.  In  twenty  minutes  the  life-saving  crew  had 
5l  s  65 
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boarded  her,  and  in  the  course  of  an  hour  ffot  up  her  anchors  and  worked 
her  safely  tlirough  the  ledges  into  Seal  Harbor. 

On  October  20,  the  same  crew  saw  the  schooner  Mary  U.  Parsons,  of 
Islesboro',  Me.,  which  had  been  injured  by  collision  with  another  vessel, 
anchor  at  flood-tide  in  a  northwest  gale  and  rough  sea  on  Burnt  Island 
Ledge,  where  she  would  have  grounde<l  at  low  water.  Seeing  her  danger, 
they  launched  the  surf-boat,  boarded  her,  and  got  her  into  deep  wa- 
ter to  leeward  of  the  ledge,  where  they  anchored  her,  and  set  to  work 
to  repair  her  split  sails.  There  were  but  two  able-bodied  men  in  her 
crew,  the  others  being  an  old  man  of  seventy  and  a  boy.  She  was  left 
that  night  with  instructions  to  her  master  to  keep  a  light  burning,  and 
if  new  danger  developed  to  show  his  red  signal  lantern  to  the  shore. 
The  patrol  watched  her  sharply  through  the  night.  The  next  morning 
another  vessel's  crew  was  obtained  to  beat  her  into  haibor,  the  life-sa\inf? 
crew  being  obliged  to  go  to  the  wreck  of  the  schooner  Wreath. 

The  schooner  Wreath^  of  Ellsworth,  Me.,  with  four  men  on  board,  had 
stranded  at  six  o'clock  on  the  morning  of  October  21,  on  Long  Point, 
Spruce  Head  Islaml,  in  a  strong  northwest  wind  and  rough  sea.  The 
work  done  by  the  life-saving  crew  upon  reaching  her,  which  was  about 
half  past  eight,  cx)nsisted  in  shifting  her  deck  loivd  to  ease  her  and  run- 
ning out  lines.    She  was  got  off  by  a  steam-tug  whic^h  had  been  sent  tor. 

On  October  24,  at  1  o'clock  a.  m.,  the  schooner  Aniia  Frye,  of  Pem- 
broke, Me.,  stranded  in  an  easterly  gale  and  rough  sea  near  Wood 
Island  Harbor,  where  she  pounded  to  her  injury,  knocking  off  her  shoe, 
breaking  rudder-post,  and  losing  rudder.  The  crew  of  station  No.  5 
boarded  her,  hove  up  her  anchors,  got  her  off"  at  flood  tide,  steered  her 
by  her  sails  into  Biddeford  Pool,  and  hauled  her  to  the  wharf.  Five 
men  were  on  board. 

On  November  4,  the  crew  of  Station  No.  1  rescued  a  man  from  a  cap- 
sized sailboat  in  Quoddy  Bay.  When  found,  the  man  was  lying  insen- 
sible, with  his  arms  across  the  gunwale  of  the  boat,  just  about  to  drop 
oft",  and  it  took  two  hours'  active  treatment  with  hot  ro(;ks,  blankets,  and 
brandy  to  restore  him  to  consciousness  when  brought  to  the  station. 

The  schooner  Ariannaj  of  St.  John's,  N.  B.,  stranded  at  11  a.  m,,  No- 
vember 18,  in  an  easterly  storm  and  heavy  sea,  on  Ikimt  Island  Ledge, 
tSeal  Harbor,  and  was  promptly  boarded  by  the  crew  of  Station  No.  4, 
who  got  her  off  with  the  loss  of  her  forefoot  and  part  of  her  keel,  and 
took  her  to  a  safe  anchorage.    She  had  a  crew  of  seven  men. 

On  November  22,  at  4.30  a.  m.,  the  schooner  Caroline  Knight^  of  Rock- 
land, Me.,  stranded  on  Straw's  Point,  a  quarter  of  a  mile  ejist  of  Station 
No.  G,  and  was  seen  by  the  patrol  within  ten  minutes  afterward.  The 
surf-boat  pulled  out  to  her  against  a  strong  east  wind,  and  rescued  her 
crew  of  five  men. 

On  the  same  day,  at  7  a.  m.,  the  schooner  Sea  Queen,  of  Franklin,  Me., 
with  four  men  on  board,  stranded  one  mile  east  of  the  same  station,  and 
as  a  hea\7'  stonn  was  approaching,  and  she  was  anchored  in  among  the 
ledges  where  she  had  already  struck  three  times,  she  would  soon  have 
gone  to  pieces.  The  life-saving  crew  boarded  her,  slipped  her  cables, 
and  ran  her  into  Rye  Harbor,  thus  saving  her  with  slight  damage. 

On  the  same  day  the  crew  of  Station  No.  1  boarded  the  schooner 
Guiding  Star,  of  St.  John's,  N.  B.,  which  had  stranded,  with  four  men  on 
board,  in  an  easterly  gale  and  heavy  sea,  in  Quoddy  Bay,  rehung  her 
rudder,  which  had  become  detached,  made  sail  at  high  tide,  and  floated 
her  oft'  into  deep  water. 

On  November  23,  the  crew  of  Station  No.  4  found  the  schooner  Mary 
A.  Roicl^ind,  of  Bangor,  Me.,  on  the  rocks,  full  of  water,  at  Rackliil' 
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Island,  in  a  northeast  gale  and  rain-storm  and  heavy  sea,  and  took  off 
her  three  men  by  boat.  Afterward  they  worked  for  several  days  to  get 
her  off,  succeeded,  and  grounded  her  safely  on  the  flats. 

Oa  the  same  day,  this  crew  kedged  the  schooner  Polly ^  of  Bockland, 
Me.,  off  the  rocks,  made  sail,  and  took  her  to  a  sheltered  part  of  the 
harbor,  where  they  anchored  and  left  her.    Two  men  were  on  board. 

SECOND  DISTBICT. 

On  September  27,  the  schooner  Water  Lily  of  Dennis,  Mass.,  stranded 
at  5  o'clock  p.  m.  near  Station  Ko.  5,  runnmg  so  well  up  on  the  beach 
that  the  two  men  on  board  were  able  to  jumx>  ashore,  with  no  other  dam- 
age than  getting  wet.  The  vessel  was  seen  by  the  patrolman  when 
coming  on  to  the  beach,  and  the  life-saving  crew  hastened  to  the  spot. 
The  men  were  taken  to  the  station,  given  dry  clothes,  and  sheltered  for 
two  days,  when  the  keeper  obtained  free  passes  for  them  on  the  Old 
Colony  fiailroad.  The  vessel  went  to  pieces,  but  not  before  the  life-sav- 
ing crew  had  secured  her  sails,  anchors,  and  rigging. 

On  ihe  morning  of  the  8th  of  October,  the  crew  of  the  sloop  Teaser, 
of  Swampscott,  Mass.,  consisting  of  three  men,  came  to  Station  No.  3, 
reporting  that  their  vessel  had  become  disabled  the  night  before  in  pass- 
ing Gurnet  Point,  and  that  they  were  obliged  to  anchor  in  SaquishCove, 
not  being  able  to  proceed  further.  The  keeper  and  crew  of  the  station 
went  on  board  of  her,  repaired  her  damages,  piloted  her  out  beyond  the 
j>oint,  enabling  her  to  proceed  home. 

On  October  13,  the  crew  of  Station  No.  13  launched  their  boat  at  10 
o'clock  a.  m.  in  a  northeast  gale  and  rough  sea,  pulled  out,  and  brought 
ashore  four  men  who  had  \^en  rescued  from  the  wreck  of  the  schooner 
Tunis  DepeiCy  of  Hyannis,  Mass.,  by  another  vessel,  took  them  to  the 
station  and  sheltered  them  until  passes  could  be  procured  to  take  them 
to  their  homes  by  the  Old  Colony  Railroad. 

On  the  same  date,  the  crew  of  Station  No.  14  (Nantucket)  discovered 
through  the  rain,  mist,  and  driiting  sand,  at  about  6  o^clock  a.  m.,  the 
schooner  Clara  Jane,  of  .Lubec,  Me.,  at  anchor  about  a  mile  from  the 
shore,  with  both  masts  cut  away.  The  gale  was  so  violent  that  the 
station  men  in  transporting  the  surf-boat  to  the  scene  had  difficulty 
to  prevent  it  being  blown  off  its  carriage.  After  a  strenuous  effort  to 
I'each  the  wreck,  which  was  at  a  distance,  with  the  wind  and  sea  against 
them,  the  deeper  concluded  to  land  and  proceed  to  the  boat-house  of  the 
Massachusetts  Humane  Society,  which  was  nearer  the  vessel,  intending 
to  use  the  boat  there.  Upon  arriving,  he  found  a  party  of  wreckers 
already  assembled,  with  whom  his  crew  united,  and  proceeded  to  the 
wreck,  w^hich  was  found  in  good  condition,  with  the  exception  of  her 
masts  being  cut  away,  and  anchored  in  6  fiathoms  water. 

On  the  same  date,  the  crew  of  Station  No.  13  saw,  at  8  o'clock  a.  m., 
the  schooner  Joseph  Story,  of  Gloucester,  Mass.,  scudding  before  the 
gale,  with  one  man  la<shed  to  the  rigging,  and  a  signal  of  distress  flying. 
This  man  had  been  left  on  board  as  keeper,  the  captain  and  crew  having 
gone  ashore,  and  the  vessel  meanwhile  had  parted  her  chains  and  gone 
adrift.  She  presently  struck  heavily  on  the  outer  bar,  with  the  sea 
breaking  over  her,  and  the  life-saving  crew  pulled  out  at  once,  rescued 
the  man,  who  was  quite  exhausted,  took  him  to  the  station,  gave  him 
hot  drinks,  and  put  him  to  bed. 

On  the  same  day,  the  crew  of  Station  No.  12  boarded  the  schooner  T. 
<fe  C  HaweSj  of  Chatham,  which  had  stranded  in  the  night  in  a  north- 
east gale  and  rough  sea,  having  dragged  her  anchors  until  she  grounded. 
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Her  crew  had  left  her  anchored  and  were  in  Chatham  at  the  time,  the 
station-men  finding  no  one  on  board  of  her.  The  life-saving  crew  got 
her  afloat,  carried  her  into  deep  water,  and  anchored  her  where  she  was 
safe. 

On  KoTcmber  24,  at  midnight,  the  schooner  Marietta  Steehnanj  of 
Somer's  Point,  K.  J.,  with  seven  men  on  board,  was  ran  into  off  Chat- 
ham, Cape  Cod,  by  an  unknown  vessel,  and  had  her  starboard  main  chain- 
plates,  rigging,  and  maintop-mast  carried  away  and  the  top  of  her  house 
stove  in.  The  crew  of  Station  No.  12  went  out  to  her  at  seven  o'clock  the 
next  morning,  rei>aired  these  damages  as  far  as  possible,  and  got  the 
vessel  on  her  way  by  two  o'clock  in  the  afternoon. 

On  November  26,  the  crew  of  Station  No.  2  boarded  the  schooner 
Bparta^  of  Winterport,  Me.,  which  had  stranded  on  Ipswich  Bar,  five 
miles  from  the  station,  found  the  vessel  filling  with  water,  and  aided  the 
crew  in  heaving  ofi:*  her  deck-load  and  getting  her  afloat  and  in  tow  for 
Ipswich,  where  they  hauled  her  alongside  the  wharf  and  made  her  fiafit. 

The  crew  of  Station  No.  1  boarded,  on  November  28,  the  schooner  WilU 
iam  Carrolj  which  had  stranded  at  North  Island  in  a  heavy  surf  four 
miles  from  the  station.  Their  laborious  row  was  fruitless,  as  they  found 
that  the  schooner's  crew  had  already  been  taken  off  by  others  before 
they  could  reach  her. 

THIBD  BISTBICT. 

On  August  5,  a  ix>rtion  of  the  crews  of  Stations  Nos.  6,  7,  and  8  went 
out  and  rendered  some  assistance  in  floating  off  the  steamer  EUwksUme^ 
of  Baltimore,  which  had  stranded  at  half-ebb  tide  in  the  fog  about  300 
yards  frx)m  the  shore. 

On  August  15,  the  keeper  of  Station  No.  1  (Narragansett  Pier)  dis- 
covered the  schooner  Armenia,  of  Tuckerton,  N.  J.,  on  Whale  Bock, 
West  Bay.  She  had  dragged  ner  anchors  in  a  heavy  sea,  and  struck 
upon  the'rock  at  midnight.  The  concussion  threw  down  the  captain, 
breaking  his  arm  below  the  elbow  and  ii^juring  his  hand  severely.  The 
keeper  of  the  station  got  together  his  crew,  and  succeeded,  afber  much 
labor,  in  saving  the  six  men  on  board,  together  with  their  clothing. 
The  vessel  was  lost. 

On  September  1,  the  crew  of  Station  No.  3  went  to  the  assistance  of 
the  schooner  Rdbecca  W.  HudAeU^  of  Philadelphia,  which  had  stranded, 
at  10.30  p.  m.,  in  a  thick  fog,  on  the  western  side  of  Block  Island.  There 
were  seven  persons  on  board.    The  vessel  was  got  off  the  next  day. 

On  September  2,  and  3,  the  crews  of  Stations  Nos.  6  and  7,  and  a  por- 
tion of  the  crew  of  Station  No.  8,  worked  the  best  part  of  these  two  days 
in  getting  afloat  the  schooner  Hattie  V.  KeUey^  of  New  Haven,  Conn., 
which  had  run  upon  the  bar  in  a  thick  fog  near  Station  No.  7.  They 
first  conveyed  the  captain's  wife  and  family  and  their  effects  on  shore, 
then  returned  and  engaged  in  the  heavy  labors  incident  to  working  a 
vessel  off  into  deep  water,  sticking  by  until  successful.  There  were 
eleven  persons  on  board. 

The  Ufe-saving  crew  of  Station  No.  23,  on  September  14,  at  one  o'clock 
in  the  afternoon,  saw  the  yacht  Foam^  of  Babylon,  N.  Y.,  with  two  men 
on  board,  capsize  and  come  ashore  through  the  breakers  on  Fire  Island, 
in  a  heavy  sea.  They  immediately  went  to  the  assistance  of  the  men, 
who  were  somewhat  injured  by  being  struck  on  the  head  by  the  boom 
when  in  tbe  water,  cared  for  them,  and,  after  four  hoars'  work,  got  the 
yacht  off  and  anchored  her  in  the  inlet. 

On  October  17,  the  crew  of  Station  No.  33  pulled  out  and  took  off  five 
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men  from  the  wreck  of  the  schooner  Oreembwry  WiUetfy  of  Seaford,  Del., 
which  had  parted  her  cable,  become  unmanageable,  and  finally  stranded 
in  a  heavy  sea,  at  two  o'clock  in  the  morning,  on  the  south  side  of  Main 
Inlet.    The  wreck  was  total. 

On  October  21,  the  crew  of  Station  No.  30,  assisted  by  the  crew  of 
Station  No.  31,  went  to  the  rescue  of  two  men,  capsized  in  the  sloop 
Coraj  of  Bay  Ridge,  at  nine  o'clock  a.  m.,  one  mile  east  of  Hog  Island 
inlet.  They  afterward  pumped  out  t^e  vessel,  stripped  her,  launched 
her  in  the  surf,  towed  her  into  the  inlet,  and  rigged  her. 

On  November  5,  the  crews  of  Stations  Nos.  ^7  and  28  boarded  the 
schooner  Gazelle^  of  Patchogne,  N.  Y.,  which  had  stranded  one  and  a 
half  miles  from  the  latter  station,  with  three  men  on  board,  whom  they 
rescued.  Before  the  vessel  broke  up,  they  succeeded  in  stripping  her 
of  her  sails  and  rigging  and  saving  a  portion  of  her  furniture. 

On  November  22,  the  schooner  William  H,  HopJcinSj  of  Mystic,  Conn., 
with  seven  men  on  board,  stranded  at  five  o'clock  in  the  morning,  half 
a  mile  west  of  Station  No.  31,  in  an  easterly  storm  and  high  sea.  The 
station-men  went  out  in  the  surf-boat  and  brought  the  crew  safely  ashore. 
The  men  from  Station  No.  32  arrived  later  and  rendered  assistance  at 
the  wreck. 

On  November  23,  at  7.30  a.  m.,  the  crew  of  Station  No.  23  discovered 
the  sloop  Alertj  of  Patchogue,  N.  Y.,  stranded  a  mile  east  of  Fire  Island 
light,  in  an  easterly  gale  and  high  sea.  They  pulled  out  immediately, 
and  found  no  one  on  board  the  sloop,  which  had  evidently  dragged  her 
anchors  from  some  distant  point.  The  station  crew  threw  over  her  bal- 
last, at  high  water  hove  her  off,  put  her  in  a  safe  anchorage,  and  notified 
the  collecter  of  the  port  by  telegraph  of  the  occurrence. 

On  the  same  day  the  schooner  Idu  B.  SfHsbee,  of  Patchogue,  N.  Y., 
stranded  on  Fire  Island  Bar,  in  a  westerly  gale  and  heavy  sea,  with  three 
men  on  board.  The  crews  of  Stations  Nos.  23  and  24  boarded  her,  took 
off  her  crew,  and  threw  overboartl  her  deck-load  of  brick  to  ease  her, 
hoping  to  get  her  afloat  at  high  water,  but  she  x>ounded  her  bottom  out 
betbre  the  tide  swelled. 

FOURTH  DISTRICT. 

On  July  7,  the  crew  of  Station  No.  40  boarded  the  schooner  Electa 
Bailey^  of  Philadelphia,  which  stranded  at  6.30  a.  m.,  and  rendered  assist- 
ance in  getting  her  off'. 

The  same  crew,  on  July  25,  pulled  out  and  landed  the  crew  of  three 
men  and  their  effects  from  the  wreck  of  the  scliooner  Peerless^  of  Port 
Jefferson,  N.  Y.,  which  struck  and  sunk  on  Crow's  Shoal. 

On  July  26,  the  crew  of  Station  No.  39  went  out  in  their  boat  in  a  heavy 
sea,  and  succeeded,  with  great  difficulty,  in  taking  off  four  men  &om  the 
schooner  Imogene  Diverty^  of  Camden,  N.  J.,  which  stranded  in  a  gale 
at  3  o'clock  a.  ra.,  and  finally  sunk  on  South  Bar,  Cold  Spring  Inlet. 

On  September  4,  the  crew  of  Station  No.  23  went  to  the  schooner  Ann 
8cann4mj  of  Philadelphia,  which  had  run  upon  a  shoal  at  noon,  and, 
after  over  three  hours'  difficult  and  perilous  effort,  succeeded  in  taking 
trom  her  five  men  and  a  woman,  the  sea  being  very  rough,  and  the  ves- 
sel, which  was  slowly  sinking,  lying  in  an  unfavorable  position,  that  is, 
with  her  st^n  to  the  sea,  which  compelled  the  crew  to  take  the  rescued 
persons  down  over  the  bow. 

The  crew  of  Station  No.  40,  on  September  27,  rowed  out  to  render  as< 
sistance  to  the  schooner  Bnitm^  of  Grovesville,  N.  J.,  which  had  stranded, 
with  seven  men  on  board,  on  the  south  end  of  Croweli's  Shoal,  at  low 
tide,  and  hove  her  off  at  the  flood. 
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On  October  22,  the  schooner  Samuel  Carlton^  of  Bridgeton,  N.  J.,  with 
four  men  on  board,  coming  in  for  harbor,  and  not  able  to  work  ahead  on 
account  of  the  heavy  gale  and  rough  sea,  anchored,  dragged  her  anchors, 
and  stranded  on  the  north  side  of  Bamegat  Inlet  at  7.30  a.  ra.,  with  two 
feet  of  water  in  her  hold.  The  crew  of  Station  No.  17  went  out  to  her, 
and  by  running  out  anchors  and  heaving  with  every  high  tide,  succeeded, 
after  four  days'  labor,  in  getting  her  olf. 

On  October  23,  the  sloop  Mary  A.  Mott^  of  Tuckerton,  N.  J.,  parted  her 
moorings  in  the  stress  of  the  gale,  and  drove  u])  on  to  a  meadow  one 
mile  north  of  Station  Xo.  17,  at  5  o'clock  a.  m.,  high  tide.  Shovels  were 
procured  irom  Tuckerton,  and  the  station  crew  dug  her  down  to  low- 
water  mark,  and  after  two  days'  labor  succeeded  in  heaving  her  oti'. 
There  were  eight  men  on  board. 

The  gale  of  October  23,  it  will  be  remembered,  was  extraordinary,  and 
the  sea  was  terrible.  At  Station  No.  30  its  ravages  were  felt  peculiarly. 
The  sea  at  5  o'clock  in  the  morning  rushed  in,  wrenched  the  house  from 
its  foundations  and  burst  in  at  the  windows,  flooding  the  interior.  The 
station  crew,  in  danger  of  their  lives,  were  compelled  to  row  out  of  the 
building  in  the  surf-boat,  and  took  refuge  in  the  light-house,  half  a  mile 
distant.  At  half  past  eight,  the  water  having  somewhat  abated,  the 
ci^w  returned  to  the  station,  and  discovered  the  schooner  H,  T,  Fatter, 
of  Middletown,  Conn.,  stranded  one  mile  south  of  Hei^eford  Shoals.  The 
sea  was  at  that  time  running  terribly,  but  the  surf-boat  was  launched, 
and  an  attempt  made  to  reach  the  vessel,  which  lay  800  yards  from  the 
l)each.  The  boat  got  out  through  the  surf  with  difficulty  and  danger, 
about  400  yards,  when  it  filled  nearly  to  the  thwarts,  and  was  forced  back 
to  the  shore.  Another  attemi)t  was  made  shortly  afterward,  but  was 
bafded  by  the  heavy  sea  and  the  floating  wreckage.  At  the  third  effort 
the  wreck  was  reached,  and  four  men  out  of  the  crew  of  six  were  safely 
landed.  The  two  others  had  been  washed  from  the  rigging  and  drowned 
when  the  vessel  first  struck. 

The  schooner  Sarah  Olark,  of\  Greenport,  N.  Y.,  was  laboring  in  the 
same  gale,  with  the  seas  continually  sweei)ing  her  deck,  when,  at  o 
o'clock  a.  m.,  the  fore-hatch  covers  were  wiished  off'  and  the  water  began 
to  pour  in.  An  attempt  was  made  to  put  the  vessel  before  the  wind  in 
order  to  batten  down  the  hatch,  when  the  deck-load  broke  adrift,  and 
the  crew  fled  aft  for  safety.  The  water  soon  filled  the  schooner  through 
the  open  hatches,  she  became  water-logged  and  unmanageable,  rolled 
down  upon  her  beam-ends,  diu'ing  which  position  the  mate  was  washed 
overboard  and  lost,  and  a  seaman  was  struck  dead  by  a  floating  timber, 
which  also  knocked  him  overboard.  In  a  short  time  the  masts  broke  ott' 
and  the  vessel  righted.  Land  was  seen  soon  after,  and  at  half-past  seven 
the  vessel  stranded  one  mile  east  of  Station  No.  31,  where  she  was  dis- 
covered by  the  patrol,  and  the  surf-boat  went  to  the  rescue,  bringing  in, 
after  a  perilous  effort,  the  foiur  survivors. 

On  the  same  date,  the  schooner  William  Collyer,  of  Providence,  R.  I., 
stranded,  at  9.45  a.  m.,  half  a  mile  north  of  Station  No.  19,  and  was 
lost.  The  life-saving  crew  were  on  hand  with  their  apparatus,  when  the 
schooner  struck.  A  line  with  a  buoy  attached  throw^i  from  the  schooner 
was  caught  by  one  of  the  surfmen,  who  was  held  by  a  cord  as  he  w^ent 
into  the  surf  up  to  his  waist  for  it.  A  hawser  was  fastened  to  it,  drawn 
aboard,  made  fast  and  hauled  taut,  and  four  men  from  the  schooner  slid 
down  into  the  arms  of  the  station  men  and  were  passed  on  sliore.  The 
fifth  member  of  the  crew  had  previously  been  washed  overboard  and 
drowned.    The  work  of  deliverance  occupied  one  hour. 

The  slooi)  Sarah  B.y  of  Tuckerton,  N.  J.,  went  ashore,  on  the  same 
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date,  with  two  men  on  board,  and  on  the  next  day  was  dug  out  and  got 
off  by  the  crew  of  Station  No.  24. 

The  crew  of  Station  Ko.  23  brought  ashore  a  man,  his  wife,  and  little 
girl  from  the  sloojj  Adriennej  of  Tom's  Eiver,  New  Jersey,  which  stranded 
in  the  same  storm  on  Short  Beach,  and  subsequently  got  off  the  sloop 
without  damage. 

On  November  1,  the  crews  of  Stations  Nos.  17  and  18  went  out  to  tlie 
schooner  Lady  Ellen-y  of  Providence,  R.  I.,  which  had  gone  ashore  in  an 
easy  sea,  on  the  south  point  of  Barnegat  Shoals,  pumped  her  out,  there 
being  four  feet  of  water  in  her  hold,  and  got  her  adoat  at  flood  tide. 
Her  crew  was  composed  of  five  men. 

On  November  2,  tlie  crew  of  Station  No.  24  went  to  the  assistance  of 
the  schooner  DicJc  WilliatnSy  of  Philadelphia,  which  had  stranded  in  a 
smooth  sea,  on  Little  Egg  Harbor  Bar,  with  seven  persons  on  board,  got 
her  off,  and  carried  her  into  Egg  Harbor  Inlet. 

On  November  9,  the  crew  of  Station  No.  33  found  the  sloop  Jar  dan  y 
of  Patchogue,  N.  Y.,  ashore  on  Corson's  Inlet  Bar,  at  10  o'clock  p.  m., 
reached  her  in  the  surf-boat  at  midnight,  ran  out  her  anchor  into  deeper 
water,  and  hove  her  oft*  at  flood  tide.  There  were  three  persons  on 
board. 

On  November  10,  the  crew  of  Station  No.  38  went  on  board  the  schooner 
Bamett  Jon^,  of  New  York,  which  had  stranded  at  Cold  Spring  Inlet 
at  7.30  a.  m.,  with  six  persons  on  board,  and  worked  her  off. 

Later  in  tlie  day,  at  3.30  p.  m.,  the  same  vessel  again  stranded,  this 
time  on  Evil  Presence  Shoal,  a  mile  and  a  half  from  land,  and  was 
boarded  by  the  crew  of  Station  No.  40,  who  aided  to  get  her  afloat. 

The  crew  of  Station  No.  1  assisted  in  getting  afloat  the  sloop  IStarj  of 
New  York,  which  stranded,  with  three  men  on  boai'd,  on  November  23, 
100  yards  north  of  the  government  dock  at  Sandy  Hook,  New  Jersey. 

On  November  24,  the  crew  of  Station  No.  17  boarded,  with  the  surf- 
boat,  the  sloop  S.  JE.  Dunn^  of  Camden,  N.  J.,  which  had  stranded,  with 
nine  men  on  board,  three-fourths  of  a  mile  east  from  tlie  station,  and, 
after  several  hours'  labor,  got  her  afloat. 

On  November  26,  the  crew  of  Station  No.  40  assisted  in  getting  afloat 
the  schooner  J.  Ricardo,  of  Philadelphia,  which  had  stranded  three- 
fourths  of  a  mile  from  the  shore,  at  low  tide,  on  a  shoal. 

FIFTH  DISTRICT. 

The  schooner  William  A.  Low,  of  Perth  Amboj',  N.  J.,  stranded  on 
September  15,  on  the  southeast  point  of  Cobb's  Island,  at  8  o'clock  a.  m. 
The  crew  of  Station  No.  7  rowed  out  to  the  vessel  iaimediately,  and  the 
next  day,  the  tides  favoring,  ran  out  her  anchors  and  hove  her  oft'  with- 
out damage.    There  were  four  men  on  board. 

SIXTH  DISTRICT. 

The  destniction  of  the  A.  S.  Davis,  previously  described,  is  the  only 
wreck  thus  far  in  the  record  of  the  Sixth  District,  coasts  of  Virginia  and 
North  Carolina.  But  on  November  17,  the  Swedish  bark  Franklin  was 
reported  ashore  six  miles  from  Station  No.  3.  The  station  crew  launched 
the  surf-boat,  cleared  the  breakers  with  diflQciU  ty,  there  being  a  heavy  suif  , 
and  rowed  out,  through  a  thick  fog,  to  the  vessel,  which  they  found  not 
ashore,  but  at  anchor  in  shoal  water,  the  captain  having  made  some  mis- 
calculation. The  keeper  gave  him  instructions  as  to  his  position  and 
how  to  escape  from  it,  landed,  and  kept  a  watch  from  the  beach  upon 
the  vessel  until  she  got  under  way  the  next  morning. 
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SEVENTH  DISTRICT. 

It  will  be  remembered  that  the  conformation  of  the  shore  upon  the 
eastern  coa.st  of  Florida  is  such  that  escape  from  stranded  vessels  is 
generally  easy,  and  that  the  main  danger  to  which  shipwrecked  crews 
are  exposed  is  that  of  dying  from  hunger  and  thirst,  the  coast  being 
singularly  arid  and  desolate.  Instead,  therefore,  of  life-saving  stations, 
provisioned  houses  of  refiige,  established  at  ceitain  intervals,  are  here 
called  for,  the  uses  of  which  are  exemplified  in  the  two  instances  of 
shipwreck  which  have  occurred  in  that  locality  since  the  30th  of  June 
last. 

The  first  is  that  of  the  brig  Alexander  Nickels^  of  Kew  York,  which 
stranded  and  went  to  pieces  in  a  terrific  hurricane  a  mile  and  a  half  south 
of  New  River  on  September  7.  Of  the  nine  men  on  board,  four  were 
lost.  The  remaining  five,  after  wandering  over  eight  miles,  arrived  at 
House  of  Refuge  No.  5,  completely  exhausted,  almost  without  clothing, 
and  one  man,  in  fact,  entirely  naked.  The  captain,  who  was  one  of  their 
number,  declared  that  they  could  not  have  gone  a  mile  farther,  nor  sur- 
vived another  day,  but  for  the  succor  they  received  at  the  station.  They 
were  fed  and  sheltered  at  this  asylum  for  seven  days,  when  they  were 
f^imished  with  two  days'  rations,  and  left  for  Key  West. 

The  other  instance  is  that  of  the  French  brig  Sevre^  which  stranded 
and  went  to  pieces  on  September  11,  in  a  gale,  sixteen  miles  north  of 
Station  No.  1.  There  were  ten  persons  on  board.  One  was  lost.  Of 
the  other  nine,  eight  were  found  on  the  shore  by  a  colored  man  named 
Peter  Wright  and  conducted  to  Titusville.  The  remaining  man  was 
found  by  the  keeper  nearly  gone  with  hunger  and  thirst,  carried  to  the 
station,  and  kept  for  ten  days  before  he  was  able  to  travel. 

EIGHTH  DISTRICT. 

On  July  28,  the  crew  of  Station  No.  9,  Marblehead,  Lake  Brie,  rescued 
two  boys,  in  a  rough  sea,  from  the  bottom  of  a  capsized  boat  to  which 
they  had  been  clinging  for  twenty  minutes. 

On  August  12,  the  sloop  Belle^  of  Oswego,  lost  her  rudder  five  miles 
from  Big  Sandy  Creek,  Lake  Ontario,  in  a  heavy  sea.  The  crew  of 
Station  No.  1  pulled  out  to  her  in  the  life-boat,  towed  her  into  port  by 
her  line,  and  put  her  in  order.    Three  men  were  on  board. 

On  August  14,  a  small  boat  containing  five  men  capsized  through  care- 
fess  management  a  mile  and  a  half  from  Station  No.  2,  Lake  Ontario. 
The  men  clung  to  the  boat  and  in  half  an  hour  were  taken  from  the 
water  by  the  life-boat  crew. 

Tlie  yacht  Silver  Cloudy  of  Oswego,  while  engaged  in  a  regatta  on  Sep- 
tember 10,  capsized  with  seven  persons  on  board,  a  mile  from  that  place. 
The  keeper  of  Station  No.  3  at  once  mustered  a  crew,  launched  the  life- 
boat, and  rescued  these  men,  who  were  clinging  to  the  sides  and  bottom 
of  the  capsized  vessel. 

A  gallant  rescue  of  six  men  and  a  woman  was  effected  on  the  11th  of 
September  from  the  schooner  E,  P.  Doir^  of  Oswego,  by  the  crew  of 
Station  No.  4,  Charlotte,  Lake  Ontario.  The  schooner  was  seen  at  half 
past  nine  in  the  evening  stranded  about  1,200  yards  from  the  beach,  a 
mile  west  of  the  station,  with  a  torch  burning.  The  night  was  dark 
and  rainy,  and  a  ti^emendous  sea  was  rolling  in  from  the  northeast. 
Hurriedly  getting  the  surf-boat  upon  its  carriage,  the  crew  dragged  it  a 
mile  by  hand,  abreast  of  the  vessel,  and  getting  it  down  an  embaiik- 
ment  twenty  feet,  launched  it  and  reached  the  wreck  at  about  eleven 
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o'clock.  The  vessel  was  in  a  bad  position  for  effort,  lying  head  to,  with 
the  heavy  sea  racing  along  her  sides  and  tnmbling  in  around  her  stem. 
There  was  no  shelter,  therefore,  for  the  boat,  and  a  strong  current  run- 
ning to  the  westward  made  constant  maneuvering  necessary  to  maintain 
the  boat  in  x)Osition.  To  add  to  the  difficulty,  there  was  delay,  involving 
much  fatigue  to  the  life-saving  crew,  owing  to  the  unwillingness  of  the 
sailors  to  leave  the  vessel,  because  they  thought  the  woman  on  board, 
the  cook,  could  not  be  lowered  into  the  surf-boat«  They  were  finally 
persuaded  to  try  it,  and  the  cook  was  dropped  safely  into  the  arms  of 
the  surf-boat  men.  The  mate  followed,  fell  partly  overboard,  aaid  was 
hauled  in.  At  that  moment  a  hea^y  sea  swept  the  boat  fifty  feet  astern, 
breaking  the  line  by  which  she  was  held  to  the  schooner,  splitting  out  a 
piece  of  the  boat  at  the  starboard  scull-hole,  and  lifting  the  boat  almost 
upright  upon  it«  stem,  a  position  favorable  to  its  being  tossed  end  over 
end.  It  was  with  much  difficulty  that  the  boat  was  kept  head  to  the 
sea,  while  the  gallant  keeper  changed  his  oar  from  the  starboard  scull- 
hole  to  the  central  or  midship  stem  scull-hole,  where  he  lashed  it  se- 
curely. Meanwhile  the  vessel  had  broached  to,  giving  a  better  lee  to 
the  boat  for  its  operations,  and  enabling  the  crew  to  swiftly  run  up  and 
take  off  the  five  men  on  board.  Landing  was  then  effected,  though  with 
danger  and  difficulty  from  the  heavy  seas  sweeping  over  the  boat.  Im- 
mediately upon  reaching  shore  the  rescued  woman  fiiinted  away  upon 
the  beach,  and  was  carried  to  a  cottage  near  by  and  cared  for. 

The  crew  of  Station  'No.  7,  Fairport,  Lake  Brie,  devoted  two  hours 
and  a  half  on  September  13,  to  the  rescue,  accomplished  with  the  surf- 
boat,  of  six  persons  from  the  steamer  Pearly  of  Detroit,  which  stranded 
at  8.30  a.  m.,  in  trying  to  enter  the  harbor,  a  northeast  gale  prevailing 
at  the  time  with  a  very  heavy  sea,  and  the  weather  thick  and  rainy. 
The  steamer  originaUy  had  twenty-six  persons  on  board,  nineteen  of 
whom  lumped  from  her  upon  the  pier,  which  she  touched  when  first  en- 
deavo4g  to  make  ihe  harbor,  oneUg  drowned  in  trying  to  land  in  this 
way.  The  steamer  then  fell  away  and  stranded,  and  the  remaining  six 
persons,  one  of  them  a  woman,  were  rescued  as  narrated  by  the  life-sav- 
ing crew. 

On  October  9,  the  schooner  W.  W.  Orwnty  of  Port  Hox)e,  Ontario,  with 
seven  men  on  board,  stranded  in  a  northwest  gale  and  heavy  sea,  at  noon, 
near  the  ea«t  pier  at  Oswego,  Lake  Ontario.  The  crew  of  Station  No.  3 
went  out  to  her  relief,  and  by  the  use  of  heavy  hawsers  got  her  afioat. 

On  October  19,  the  schooner  Julia,  of  Kingston,  Ontario,  with  six 
persons  on  board,  in  attempting  to  make  the  harbor  at  Charlotte,  Ijake 
Ontario,  fell  off,  dropped  and  then  dragged  her  anchors,  and  finally 
stranded  200  yards  from  shore,  and  500  yards  east  of  the  pier.  It  was 
then  four  o^clock  in  the  morning,  and  a  northwest  gale  was  x)revailing, 
with  a  heavy  surf  and  sea.  Tte  keeper  of  Station  No.  4,  J.  O.  Doyle, 
summoned  his  crew,  hauled  the  surf-boat  up  the  beach,  launched  it  and 
brought  the  six  persons  on  board,  one  of  whom  was  a  woman,  safely 
ashore.  The  station  crew  then  went  to  work  witli  anchors  and  hawsers, 
and  after  much  exerti<Hi,  in  which  they  were  assisted  by  a  steam-tug, 
finally  succeeded  by  two  o'clock  in  the  afternoon  in  heaving  the  vessel 
off,  and  brought  her  safely  into  port. 

The  same  keeper  and  crew  ef^cted  a  dangerous  and  gallant  rescue  on 
October  23,  fipora  the  schooner  Star,  of  Millpoint,  Ontario,  which,  after  a 
desperate  effort  to  gain  the  harbor  at  Charlotte,  during  a  furious  north- 
west gale,  was  driven  eastward  from  the  pier,  at  a  distance  of  1,400  feet 
from  which,  and  1,200  feet  from,  the  shore,  she  dropped  her  anchors  in 
oitler  to  ride  out  the  storm.    The  moment  this  was  done,  the  sea  mounted 
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her  bulwai'ks  aud  swept  her  decks  on  every  side,  and  the  crew  of  seven 
persons  had  to  take  to  the  cross-trees  for  safet3\  This  was  at  six  o'clock 
in  the  evening.  It  was  dark  and  the  rain  fell  in  tori'ents.  The  sea  ran 
so  hig:li  that  it  swei)t  the  piers  and  dashed  in  the  windows  of  the  lower 
light-house,  over  the  top  of  which  it  was  leaping,  and  in  which,  conse- 
quently, the  lamp  could  not  be  lighted.  On  the  beach,  where  the  life- 
boat crew  had  assembled,  it  was  rolling  in  from  the  northwest  in  tre- 
mendous breakers,  while  the  shifting  wind  drove  the  water  from  the 
northeast,  making  a  terrific  cross-sea.  Under  these  circumstances  it 
was  impossible  to  effect  a  launch,  while  the  darkness  of  the  night  and 
the  violence  of  the  wind  made  it  equally  impossible  to  reach  the  vessel  with 
a  shot-line.  As  the  wind  was  changmg,  the  only  course  was  to  wait  for 
the  abatement  of  the  sea.  The  station  beach-light  was  lit  and  kept  burn- 
ing to  let  the  crew  of  the  vessel  know  that  their  situation  was  under- 
stood. A  lantern-squad  was  dispersed  up  and  down  the  beach  in  case 
any  of  the  men  should  be  washed  ashore,  aud  signals  were  made  from 
the  pier  to  encourage  them.  Finally,  at  half  past  eleven,  the  sea  having 
somewhat  lessened,  tlie  hazardous  effort  was  made  to  reach  the  vessel. 
The  darkness  was  so  great  that  she  could  not  be  seen,  and  it  was  with 
some  difficulty  that  she  was  found.  Finally  the  life-boat  reached  her. 
Her  seven  men  were  neiirly  exhausted  in  the  cross-trees  of  the  foi'emast, 
where  they  had  been  for  over  four  hours.  At  ten  minutes  past  midnight 
they  were  landed  safely  on  the  beach.    The  vessel  went  to  pieces. 

Good  service  was  rendered  on  October  30,  by  Keeper  Carroll,  of  Life- 
boat Station  No.  5,  at  the  wreck  of  the  schooner  F,  C.  Laighton^  of  Bay 
City,  Mich.,  which  stranded  in  a  strong  gale  at  10  o'clock  p.  m.  on  Point 
Abino,  a  rocky  promontory  on  the  Canadian  shore,  twelve  miles  above 
Buffalo.  The  surf-boat  ^vith  a  volunteer  crew  of  six  men  went  out  to 
the  wreck  in  tow  of  a  tug,  which  was  one  of  two  that  had  been  engaged 
to  get  the  vessel  off*,  neither  of  which  was  able  to  get  near  her  on  account 
of  the  sea.  The  surf-boat,  however,  leaving  the  tug  about  half  a  mile 
to  windward,  contrived  to  get  alongside  of  the  schooner  about  half  past 
two  o'clock  in  the  morning,  though  not  without  great  trouble  and  danger, 
having  broached  to  once  in  the  heavy  surf,  and  lost  three  oars.  The 
tugs  having  left,  the  surf-boat  was  hoisted  up  on  the  lee  side  of  the  ves- 
sel to  save  the  boat  from  being  stove  to  pieces,  and  the  crew  stuck  by 
the  schooner  till  morning,  when  they  landed  the  eight  men  on  board  at 
Point  Abiiio.  not  without  peril,  the  suif  being  very  heavy  and  breaking 
upon  the  rocky  shore. 

The  schooner  Waeousta^  pi  Port  Hope,  Ontario,  stranded  at  7.30 
p.  m.,  on  the  7th  of  November,  one  and  a  half  miles  from  the  pier  at 
Charlotte,  Lake  Ontario,  and  a  mile  from  shore.  A  northwest  gale  was 
prevailing,  with  a  heavy  sea  and  a  snow-storm  of  such  density  a^j  to  ob- 
scure the  vessel's  lights.  News  of  her  stranding  ha\ing.  arrived  through 
another  vessel  which  came  in,  Keeper  Doyle  of  Station  No.  4  went  out 
to  her  in  the  surf-boat,  reaching  her  at  eight  o'clock,  and  returning  with 
her  crew  of  six  men  by  nine  o'clock.  The  remainder  of  the  night  was 
spent  by  the  keeper  and  his  men  in  searching  for  a  vessel  erroneously 
reported  to  be  stranded  eight  miles  to  the  westward. 

On  November  8,  the  schooner  Speedwell,  of  Pictou,  Ontario,  witli  seven 
men  on  board,  went  ashore  about  200  yards  from  tlie  beach,  at  5  a.  m., 
four  miles  west  of  Oswego.  Keeper  Blackburn,  of  Station  No.  3,  hear- 
ing a  rumor  of  the  disaster,  started  up  the  beach  alone,  and  after  a  long 
tramp  arrived  ui^on  the  scene.  It  was  snowing  and  there  was  a  strong 
north  wind  and  a  heavy  sea.  A  crew  was  immediately  forme<l  under 
Keeper  Blackburn's  direction  to  man  the  schooner's  yawl-boat,  which 
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had  come  ashore.  Meanwhile,  the  sailors  on  board  sent  a  line  ashore 
with  the  water-barrel,  by  which  means  a  larger  line  was  drawn  between 
the  vessel  and  the  shore,  and  by  its  aid  the  seven  men  were  taken  off 
with  the  yawl  nnder  the  keeper's  direction.  The  next  morning  five  of 
the  crew  returned  to  their  vessel,  the  storm  having  moderated.  Later, 
however,  it  increased  to  a  gale,  and  the  vessel  thumi>ed  so  hard  that  it 
seemed  likely  to  go  to  pieces.  The  ci'ew  being  again  in  danger,  Keeper 
Blackburn  mustered  his  men  and  hastened  to  the  scene.  The  line  that 
had  been  run  tlie  day  before  between  the  vessel  and  the  land  had  not 
been  removed,  and  by  its  means  a  3J-inch  hawser  was  set  up.  As  the 
crew  could  not  be  made  to  understand  where  the  haw&er  should  be 
fastened,  one  of  the  surfmen,  clad  in  a  Merriman  life-suit,  worked  him- 
self out  to  the  vessel,  secured  the  hawser  to  the  mast  and  superintended 
sendmg  the  five  men  ashore,  one  by  one,  by  the  breeches-buoy,  himself 
coming  firom  the  vessel  last. 

On  November  29,  at  Oswego,  the  schooner  Sweet  Home^  of  Kingston, 
Ontario,  with  four  men  and  a  woman  cook  on  board,  parted  the  line 
when  in  tow,  struck  the  pier  and  fell  away  and  stranded  in  a  heavy  sea 
300  feet  east  of  the  hai'bor,  where  she  went  to  pieces.  The  four  men 
jumped  upon  the  pier  when  she  first  struck,  leaving  the  woman  on  board. 
The  life-saving  crew  of  Station  No.  3  went  out  in  the  surf-boat  and  took 
the  woman  oft, 

NINTH  DISTRICT. 

The  fij^st  case  of  rescue  in  this  district  was  that  of  two  men,  the 
mat.e  and  the  chief  engineer  of  the  tug  Burnside^  who  were  capsized  at 
10.30  a.  m.,  on  the  14th  of  August,  in  a  sail-boat,  in  Ottawa  Bay,  half  a 
mile  to  leeward  of  the  keeper  of  Station  No.  2,  who  happened  to  be  re- 
turning from  East  Tawas  in  tlie  station  supply  boat,  and  instantly  ran 
down  to  them  in  a  freshening  wind,  and  took  them  EPom  the  bottom  of 
their  boat^  to  which  they  were  clinging,  with  the  sea  breaking  over 
them. 

On  September  3,  the  crew  of  Station  No.  3  went  out  to  the  relief  of  the 
schooner  Vampire^  of  Ashtabula;  Ohio,  which  had  been  struck  by  a  heavy 
squaU,  thrown  upon  her  beam -ends,  and  when  she  righted  had  5  J  feet  of 
water  in  her  hold,  in  which  condition  she  anchored  and  showed  signals 
of  distress.  They  reached  her  at  10  o'clock  a.  m.,  fell  to  work  at  the 
pumps,  and  by  seven  o'clock  in  the  evening  got  her  clear  of  water,  and 
started  her  under  sail,  in  good  condition,  tor  her  destination.  Six  men 
composed  her  crew. 

The  same  crew,  on  October  3,  took  off  five  men  from  the  scow  E.  K. 
Kane,  of  Toledo,  Ohio,  which  dragged  her  anchors  and  went  ashore  at  five 
o'clock  in  the  morning  in  a  southeast  gale  and  heavy  sea,  six  rods  fi^om 
the  beach,  at  a  point  four  miles  south  of  the  station.  When  the  sea  went 
down  the  crew  helped  to  unload  the  vessel  and  got  her  afloat  and  ready 
for  repairing  the  damages  she  had  received. 

Twenty  days  after,  or  on  October  23,  the  same  vessel  broke  the  cast- 
ings of  her  steering-gear  so  as  to  become  unmanageable,  and  went  ashore 
at  one  o'clock  in  the  morning  3J  miles  southeast  of  Station  No.  3,  and 
about  three-eighths  of  a  mile  from  the  beach,  in  an  easterly  gale  and 
heavy  sea.  The  crew  of  Station  No.  3  went  out  to  her  in  the  surf-boat 
and  safely  landed  her  crew  of  five  men  within  an  hour  and  a  half  after 
her  discovery.    The  vessel  went  to  pieces. 

On  October  27,  the  steam-propeller  8t  Mary,  of  Marquette,  Mich., 
stranded  in  a  thick  snow-storm,  so  high  upon  the  beach  that  her  crew 
of  four  and  her  thirty  passengers  were  able  to  walk  ashore.    This  hap- 
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pened  at  6  p.  m.,  8^  miles  west  of  Station  I^o.  9^  the  keeper  of  which, 
Oapt.  Quinton  Morgan,  having  seen  her  pass  at  four  o'clock  in  the 
previous  afternoon,  and  knowing  that  she  had  not  gone  back  in  the 
night,  gave  the  patrol  instructions  to  look  after  her.  He  found  her 
ashore  as  stated,  but  assistance  was  unnecessary. 

TENTH  DISTRICT. 

The  record  begins  with  the  rescue,  on  September  25,  of  twelve  men 
from  the  schooner  Urastus  Coming,  of  Buffalo.  The  vessel  having  lost 
her  canvas  and  some  of  her  spars,  anchored  in  a  southeast  gale  and 
rough  sea  at  9  o'clock  a.  m.  four  miles  southeast  of  Station  No.  12,  Two 
Bivers,  Wis.,  and  put  up  signals  of  distress.  A  tug  attempted  to  go  to 
her  assistance,  but  could  not  get  out  of  the  harbor  on  account  of  the  force 
of  the  sea.  After  two  efforts  the  life-boat  crew  of  Station  No.  12  suc- 
ceeded in  reaching  her  and  took  off  the  men  on  board;  after  which  the 
keeper  procured  a  tug  from  Manitowoo  to  tow  her  away. 

The  crew  of  Station  No.  11  rendered  considerable  assistance  on  Octo- 
ber 1,  to  the  schooner  J,  M.  Forest  of  Chicago,  which  had  come  to  an- 
chor in  a  southeast  gale  and  very  nigh  sea  near  the  harbor  of  Sheboy- 
gan, Wis.,  having  run  entirely  out  of  provisions  and  stores,  and  being 
unable  to  show  signals  at  night  for  want  of  oil,  thus  putting  her  safety 
to  extra  risk.  The  crew  lowered  a  boat  and  endeavored  to  make  a  land- 
ing for  the  purpose  of  replenishing  the  vessel,  but  failed  owing  to  the 
violence  of  the  sea.  In  this  strait  they  were  observed  by  the  life-boat 
men  of  Station  No.  11,  who  went  out  to  them  in  a  tug  which  is  owned 
by  the  keeper  of  the  station,  Oapt.  Oley  Groh,  brought  the  captain  of 
t^e  schooner  ashore,  and  took  him  again  on  board  with  his  stores  and 
supplies,  laying  by  till  the  gale  moderated. 

On  October  11,  the  schooner  Alice  M,  Bears,  of  Chicago,  stranded  at 
half  past  four  in  the  morning,  in  a  northwest  gale  and  high  sea,  fffby 
yards  north  of  the  north  pier  at  Grand  Haven.  The  keeper  of  Station 
No.  5  went  out  to  her  with  his  crew  in  a  tug  which  he  owns,  and  took 
off  the  seven  men  on  board.  Then,  to  save  her  from  being  broken  up, 
Ids  crew  scuttled  and  sunk  her,  and  when  the  sea  went  down  pumped 
her  out  and  hove  her  offl 

The  barge  0.  O.  -D.,  of  Grand  Haven,  Mich.,  with  a  crew  of  four,  hav- 
ing sprung  a  leak  and  become  water-logged,  received  assistance  on  the 
same  date  from  this  keeper  and  crew,  who  took  oft'  her  deck-load, 
pumped  her  out,  and  towed  her  into  port. 

On  October  28,  the  schooner  Presto,  of  Grand  Haven,  Mich.,  at  eight 
o'clock  in  the  evening,  stranded  in  a  southwest  gale  and  heavy  sea  fifty 
yards  north  of  the  pier  at  Grand  Haven,  and  the  same  crew  got  a  line  to 
her^  worked  her  on  to  the  pier,  took  off'  ner  crew  of  seven  men,  and  scut- 
tled the  vessel  to  save  her. 

Later  in  the  same  night  they  went  to  the  relief  of  the  schooner  Fersta, 
of  Chicago,  stranded  half  a  mile  south  of  the  pier,  but  found  that  her 
crew  of  five  men  had  got  ashore. 

On  October  29,  they  went  out  to  the  schooner  George  W.  Weseott,  of 
Kenosha.  Wis.,  which  had  stranded  with  seven  x>ersons  en  board,  at 
seven  o'clock  in  the  evening,  in  a  southwest  gale  and  heavy  sea,  not  far 
from  the  pier,  and  saved  vessel,  crew,  and  cargo  by  getting  the  vessel 
oft*  and  towing  her  into  harbor. 

On  the  same  evening  the  schooner  JE[,  B.  Moore,  of  South  Haven, 
Mich.,  stranded  half  a  mile  from  the  pier  at  nine  o'clock,  in  a  baffled  at- 
tempt to  make  the  harbor  of  Grand  Haven,  and  her  crew  of  eight  men 
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undertook  to  come  ashore  in  their  own  boat,  the  sea  being  very  heavy 
and  the  wind  blowing  hard.  The  crew  of  Station  No.  5  were  on  hand, 
and  not  having  time  to  use  the  boat  or  apparatns,  mshed  into  the  surf 
with  lines,  and  got  the  imperiled  men  safely  on  shore. 

On  October  31,  at  7.30  a.  m.,  the  schooner  J.  H.  Butter^  of  Toledo, 
Ohio,  was  seen  by  the  keeper  of  Station  No.  4  (Grand  Point  an  Sable) 
lying  on  her  beam  ends  with  a  signal  of  distress  flying.  The  heavy 
surf  prevented  the  surf-boat  from  getting  out  to  her  until  the  third  ef- 
fort. It  was  snowing  hard  and  freezing.  A  few  minutes  after  the  boat 
reached  her  two  tugs  came  to  her  assistance,  and  the  life-saving  crew 
staid  by  until  evening,  running  out  lines  and  carrying  messages  between 
her  and  the  tugs.  The  schooner  was  finally  anchored  a  mile  north  of 
Ludington,  and  the  life-saving  crew  rowed  the  captain  ashore  to  procure 
a  gang  of  laborers  to  work  on  the  vessel.  The  next  morning  (Novem- 
ber 1,)  the  news  came  that  the  vessel  was  going  to  pieces  and  that  the 
crew  of  eight  men  and  the  laborers,  thirty-six  in  number,  were  in  dan- 
ger of  being  drowned.  The  life-saving  crew  went  to  her  assistance  with 
the  mortar  and  lines,  fired  seven  shot-s,  but  could  not  reach  her;  tried 
twice  to  get  to  her  in  the  surf-boat,  which  filled  each  time ;  were  finally 
towed  out  to  her  by  the  tug  Col,  Graham^  took  off  eight  men,  whom 
they  safely  brought  ashore,  ^though  their  boat  was  filled  again.  On 
the  next  trip  the  boat  was  swamped  and  driven  ashore.  On  the  suc- 
ceeding trial  the  crew  reached  the  wreck,  and  ran  lines  from  her  to  the 
shore,  in  order  to  bring  in  the  men  with  the  breeches  buoy,  when  the 
tug  contrived  to  run  up  alongside  and  took  them  all  off.  The  surf-boat 
suffered  considerably  in  these  labors,  six  holes  being  made  in  the  bot- 
tom, and  the  boat  otherwise  damaged. 

The  crew  of  Station  No.  5,  on  November  1,  rendered  extraordinary 
service,  giving  aid  and  succor  to  no  less  than  five  wrecks  in  one  day. 
At  eleven  o'clock  in  the  morning,  the  district  superintendent  at  Orand 
Haven  received  a  telegram  stating  that  the  bark  L,  G,  Woodruffs  of  Cleve- 
land, Ohio,  was  ashore  at  White  Lake  Harbor,  42  miles  distant,  sunk  in 
13  feet  of  water,  with  the  crew  all  in  the  rigging.  Keeper  Connell,  of 
Station  No.  5,  started  at  12  o^clock  m.  by  sjwcial  train  to  the  rescue,  with 
the  life-car  and  apparatus  and  four  of  his  men,  the  other  four  remaining 
for  service  at  Grand  Haven,  and  arrived  abreast  of  the  wreck  in  two 
hours,  having  to  change  cars  once,  and  transfer  the  crew  and  apparatus 
again  from  the  cars  to  a  tug-boat,  which  carried  him  six  miles  farther 
by  inland  water  to  the  scene  of  the  wreck.  The  vessel  lay  160  yards 
from  the  shore  with  the  sea  making  a  clean  breach  over  her,  two  of  her 
masts  gone,  her  crew  of  ten  men  in  the  fore-rigging,  and  hundreds  of  ex- 
cited 8i)ectators  looking  on.  As  this  disaster  involved  loss  of  life,  it  was 
made  the  subject  of  investigation  in  accordance  with  the  uniform  practice 
of  the  service,  the  result  of  which  will  be  given  hereafter.  It  is  sufficient 
here  to  record  that,  although  three  of  the  crew  of  the  Woodruff  were 
unfortunately  lost,  the  other  seven  were  saved  through  the  instrumen- 
tality of  Keeper  Connell  and  his  men. 

During  the  preparations  for  the  departure  of  part  of  the  crew  for  this 
wreck,  fiie  schooner  Australiaj  of  Muskegon,  Mich.,  in  attempting  to 
make  an  entrance  between  the  piers,  which  is  about  400  feet  wide,  was 
swept  aside  by  the  heavy  sea  and  strong  current,  and  struck  the  end  of 
the  north  pier,  staving  in  her  starboard  bow.  One  man  jumped  fix)m 
her  uiK)n  the  pier,  and  another,  in  attempting  to  do  so,  was  carried  over- 
board by  the  heavy  seas  that  now  swept  her  decks  and  was  lost.  The 
vessel  continued  to  thump  the  pier,  but  finally  worked  alongside  and 
grounded,  when  the  life-saving  men  threw  their  heaving  stick  and  line 
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to  her,  and  getting  her  lines  made  them  fast,  thus  preve^hting  her  from 
swinging  broadside  to  the  bea<5h  and  becoming  a  total  wreck.  The  re- 
mainder of  her  crew,  six  in  number,  were  tlien  taken  off  and  brought  to 
the  station. 

The  remnant  of  the  volunt-eer  life-saving  crew  was  now  in  charge  ot 
surfman  John  I>e  Young,  the  keeper  having  gone  with  the  others  to  the 
L.  0.  Woodruff.  Anticipating  disaster  from  the  hea^^y  weather,  surf- 
man  De  Young  had  the  surf-boat  hauled  down  to  the  beach.  Soon  after, 
about  twelve  o'clock,  the  schooner  Aniericay  of  Chicago,  went  ashore 
north  of  the  piers,  and  lie  and  his  men  launche<l  the  life-boat,  and  after 
a  hard  pull  reached  the  vessel,  and  brought  her  crew  of  eight  men  safely 
ashore. 

At  three  o'clock  the  schooner  Ulvina^  of  Oswego,  N.  Y.,  came  ashore 
between  the  north  pier  and  the  America^  her  stem  swinging  against  the 
lattei^s  bow.  The  life-boat  crew  waded  out  into  the  bi-eakers  as  far  as 
they  could,  and  succeeded  in  getting  a  line  from  her,  which  they  made 
fa^t  to  the  pier,  thereby  preventing  the  vessel  from  beating  against  the 
other  schooner.  They  went  out  in  the  surf- boat  and  brought  the  captain 
ashore  at  his  request. 

Shortly  afterward,  the  schooner  Montpelier^  of  Detroit,  in  attempting 
to  run  into  harbor,  struck  the  outer  bar,  fell  off  to  leeward,  and  grounded 
on  the  wreck  of  the  steamer  Orionj  knocking  a  hole  in  her  bottom  and 
tilling  immediately.  The  seas  at  once  swept  over  her,  and  her  men  took 
to  the  rigging.  The  life-saving  crew  immediately  launche<l  the  surf- 
boat,  and  with  great  toil  and  difficulty  succeeded  in  reaching  the  vessel, 
from  which  they  rescued  seven  men  and  a  woman. 

The  exploits  of  the  life  saving  crew  at  Grand  Haven  in  effecting  these 
rescues  in  the  heavy  sea  that  wa«  that  day  running,  were  the  theme  of 
general  commendation  in  that  region. 

On  November  5,  the  crew^  of  Station  Xo.  12  (Two  Rivers,  Wis.),  went 
out  in  a  heavy  sea  at  three  o'clock  in  the  morning  to  the  relief  of  a 
schooner  without  name,  belonging  at  Manitowoc,  Wis.,  which  had  strand- 
ed about  one  mile  north  of  the  station.  The  sea  was  so  heavy  that 
the  wrecking-tug  stationed  at  that  place  was  unable  to  get  out  to  her 
a^ssistance,  and  the  surf-boat  could  not  help  the  vessel  to  get  ioto  port, 
but  rescued  the  three  men  on  board,  being  filled  in  the  effort,  and  com- 
X)elled,  by  having  to  keep  the  head  of  the  boat  to  the  sea,  to  land  one 
mile  north  of  the  harbor. 

The  steamer  St  Albans^  of  Cleveland,  Ohio,  with  25  persons  on  board, 
stranded,  on  the  rocks  at  three  o'clock  in  the  morning  of  November  10, 
in  tliick  and  foggy  weather  and  a  rough  sea,  nine  miles  from  Milwaukee. 
The  crew  of  Sttition  No.  10  went  immediately  to  her  assistance  with 
the  surf-boat,  which  involved  a  long  pull  through  a  heavy  northeast 
swell,  and,  in  conjunction  with  three  tugs,  got  the  vessel  off,  which  was 
thereby  saved  from  destruction. 
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EEPORT  OF  CAPTAIN  J.  H.  MERRYMAN,  INSPECTOR  OF 
LIFE-SAVING  STATIONS,  UPON  THE  WRECK  OF  THE 
STEAMER  METROPOLIS. 


United  States  Life-Saving  Seevicb, 

February  9,  1878. 

Sir:  Immediately  upon  the  receipt  of  your  instructions  of  the  Ist 
instant  (S.  I.  K.),  I  started  for  the  scene  of  the  disaster  to  the  st-eam 
ship  Metropolis,  on  Currituck  Beach,  and,  arri\ing  tliere  on  the  morn- 
ing of  the  3d  instant,  proceeded  at  once  to  make  the  required  investiga 
tion  of  tlie  circumstances  attending  the  said  disaster,  and,  continuing 
the  inquiry  until  the  morning  of  the  5th  instant,  1  have  the  honor  to 
submit  the  following  report: 

The  last  of  the  survivors  having  left  the  l>each  for  Norfolk  on  the  2d 
instant,  I  was  unable  to  obtain  authentic  information  as  to  occurrences 
on  board  the  Metroi)olis  previous  to  her  discovery  by  persons  on  shore, 
and  was  therefore  conlined  to  information  and  testimony  obtained  from 
the  crew  of  life-sa^ing  Station  No.  4,  and  other  persons  in  the  vicinity 
who  were  present  and  engaged  in  rescuing  and  caring  for  the  sur\ivors. 
From  the  testimony  the  following  facts  appear: 

The  wreck  was  first  discovered  about  8  a.  m.,  January  31,  by  N.  E.  K. 
Jones  and  James  E.  Capps,  who  happened  to  be  on  the  beach.  A  fog 
enveloped  the  coast  at  the  time,  through  which  they  caught  a  glimpse 
of  a  mast,  but  could  form  no  idea  of  the  character  of  the  vessel  until 
they  got  opposite  her,  when  they  saw  but  one  mast  standing  and  that 
there  were  many  people  on  board.  Jones  at  once  dispatched  Cai)i)s  to 
notify  S.  0.  Brock,  the  nearest  neighbor,  about  half  a  mile  back  on  tlu' 
Sound  shore,  get  his  horse,  and  ride  to  Station  No.  4  with  the  newi<. 
Soon  after  Capps  left,  Jones  discovered  several  persons  struggling  in 
the  water  near  by,  and  one  or  two  further  iq)  the  beach  among  the  debrin 
of  the  wreck,  already  breaking  up,  although  stranded  but  little  mort* 
than  an  hour.  Jones  at  once  engaged  in  hauling  persons  out  of  the 
surf,  and  had  thus  brought  out  six  or  eight  when  JMr.  Brock  rode  by  on 
his  way  to  the  station,  about  4.]  miles  northward.  Capps  had  notified 
him,  and  getting  back  to  the  beach  at  about  half-past  nine,  found  the 
vessel  much  torn  up,  the  sea  breaking  all  over  her,  one  mast  standing 
"  with  sail  set  on  it."  It  is  quite  impossible  to  determine  with  accuracy 
the  time  of  day  of  the  various  occurrences,  as  on  such  occasions  great 
excitement  prevails  and  pocket  time-pieces  are  rarely  canied  by  the 
fishermen,  while  the  clocks  in  the  dwellings  are  seldom  correct.  Per 
haps  the  only  accurate  time-piece  on  Currituck  is  at  the  light-house, 
and  the  keei)er,  Mr.  Burris,  testifies  that  he  was  informed  of  the  wreck 
about  10  a.  m.,  by  a  messenger  from  the  Light- House  Club,  "nearly  half 
a  mile  below,''  at  which  some  of  the  sunivors  had  arrived,  and  he  be- 
lieves before  the  life-saving  station  was  notified.  He  started  for  the 
wreck  with  his  two  assistant  light-keepers,  and  on  his  way  was  over- 
taken by  the  crew  of  the  station  with  the  mortar  apparatus.  Tliis  cor- 
roborates the  statement  of  Keeper  Chappel  that  he  received  intelligener 
of  the  wreck  al)Out  10  a.  m.,  although  Mr.  Brock  thought  it  about  8.30 
Tvhen  he  reached  the  station,  while  the  master  of  the  Metropolis  reported 
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that  Brock  did  not  mako  liis  appearance  on  the  beach  until  11  a.  m.  It 
seems  to  be  generally  conceded,  however,  that  the  mortar  ap]>aratus 
was  on  the  ground  about  noon. 

The  keeper  was  out  on  the  beach  at  the  moment  of  Brock's  arrival, 
but  soon  returned  and  found  his  crew  preparing  for  the  woik  before 
them.  Brock  states  he  (the  keeper)  "  asked  me  if  I  thought  he  could 
get  his  boat  down  there  in  time ;  I  told  him  1  did  not,  the  distance  be- 
ing great,  and  the  vessel  fast  breaking  up.  He  then  put  the  mortar 
apparatus  in  the  hand-cart,  and  taking  the  medicine-chest,  he  and  I 
started  for  the  wreck,  leaving  the  crew  to  follow  with  the  api)aratus." 

In  order  to  appreciate  the  dilliculty  which  the  six  men  encounttTed  in 
hauUng  the  mortai'-cart  and  load,  it  must  be  remembered  that  station  4 
is  situated  on  a  i)ortion  of  the  coast  so  flat  for  nearly  a  mile  u)land,  and 
so  sUghtly  above  ordinary  higb  water,  that  the  storm-tides  sweep  over 
it,  and,  surrounding  the  station,  cover  the  sandy  plain  to  a  depth  of 
se\'eral  inches,  and  this  had  occurred  the  night  before,  making  the  sand 
so  soft  and  yielding  that  the  wheels  of  the  cart,  with  their  broad  tires, 
live  inches  wide,  cut  four  or  live  inches  below  the  surface,  while  the  feet 
of  the  men,  as  they  labored  with  their  load,  sank  in  the  sand  at  every 
stei);  consequently,  the  party  could  make  but  slow  progress.  The  cart 
contained  the  mortar,  three  balls,  the  whip-line  and  block,  the  breeches- 
l)uoy,  a  tackle,  powder-flask,  quick-matches,  match-rope,  and  line-stock, 
line-box,  and  a  MeiTiman  life-saving  suit,  whicli,  with  the  cait,  made  a 
dead  weight  of  more  than  1,000  pound  s — 1G6  pounds  to  each  man.  ( Stand- 
ard authorities  give  the  draught  of  man  at  150  pounds  over  a  Arm,  level 
road,  and  say  that  a  i)orter  can  transport,  in  a  wheelbaiTOW,  150  pounds 
10  miles  a  day.)  These  men  were  not  fresli,  as  within  the  preceding 
twenty-four  hours  one  of  them  had  walked  32  miles  through  the  storm 
on  tlie  north  patrol,  another  24  miles  on  the  south,  while  two  others  had 
walked  10  miles  each,  and  the  remaining  two  12  miles  each.  Frequent 
halts  were  therefore  imperative.  The  wonder  is  that  they  got  the  ap- 
paratus to  the  wreck  so  soon  as  they  did.  It  could  not  have  been  done 
had  they  not  been  overtaken  about  a  mile  and  a  half  from  the  station 
by  Mr.  John  J.  Dunton  with  his  horse  and  cart.  lie  states :  "They  (the 
crew)  were  worn  down,  it  being  a  bad  beach  for  men  to  travel,  and  asked 
me  for  assistance.  I  hitched  on  to  the  cart  and  was  glad  to  do  so.  We 
arrived  at  tlie  wreck  about  12  o'clock." 

The  mortar  was  immediately  got  into  operation.  The  statements 
vary  somewhat  as  to  the  number  and  order  of  the  shots  fired,  which  is 
not  remarkable,  as  on  such  occasions  exciting  events  so  quickly  follow 
each  other  that  com})aratively  cool  and  collected  men  fail  to  recall  them 
in  their  exact  sequence. 

Tlie  testimony  of  the  crew  of  the  life-saving  station  as  to  the  order  of 
the  firings  is  probably  the  most  reliable,  as  it  is  concurrent,  and  the  ap- 
pai-atus  was  under  their  management.  The  first  shot  was  at  high  eleva- 
tion, the  distance  to  the  wreck  being  overestimated.  The  ball,  well 
aimed  to  windward,  fell  far  beyond  the  wreck,  while  the  line  was  bowed 
upward  high  above  tlie  fore-tnick  of  the  only  s])ar  left  standing,  and, 
swayed  by  the  wind,  fell  clear  of  the  spars  of  the  foremast  and  across 
that  portion  where  the  mainmast  had  stood,  and  to  the  leewartl  of  the 
wreck,  into  the  sea,  the  wind  being  j&'om  the  southward.  The  steamer 
was  lying  nearly  head  on  to  the  mortar  paity,  and,  her  extreme  beam 
being  34  feet,  she  presented  a  comparatively  small  object,  at  the  dislanc^e 
of  100  yards,  over  which  to  cast  a  line.  However  familiar  or  skilltul 
the  station  men  may  be  in  the  use  of  the  mortar,  the  failure  of  the  first 
shot  is  not  unusual,  as  the  distance  to  be  reached  and  the  force  of  the 
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wind  are  difficult  to  estimate.  The  result  of  the  first  sliot  in  tliis  in- 
stance enabled  better  success  in  the  second  attempt,  for  the  line  was 
then  lodged  on  the  port  foretop-sail  yard-arm.  A  man,  said  to  be  the 
second  mate,  was  seen  t<)  go  aloft,  and  laying  out  on  the  yard  (the  top- 
sail was  still  set  and  aback)  got  the  shot-line  from  the  yard-arm  and 
carried  it  into  the  slings  of  the  yard,  when  he  hauled  in  the  slack  from 
shoreward  and  dropped  it  to  the  deck,  where  it  was  seized  by  persons 
standing  on  the  starboard  side  of  the  hurricane  deck,  their  only  remain- 
ing foot-hold,  as  the  after  part  of  the  vessel,  together  with  a  great  por- 
tion of  the  port  side,  was  already  gone,  while  tlie  extreme  forward  i)art 
of  the  vessel  was  seen  to  be  m()\ing  independently  of  the  remaining  por- 
tion. The  whii)-line  was  at  once  made  fast  to  the  shot-line  by  the  life- 
saving  men  and  was  hauled  toward  the  ship. 

It  was  now  observed  from  the  beach  that  the  shot-line  lay  across  the 
jib-stay;  that  is,  leading  outside  the  stay  around  its  port  side  and  at  a 
sharp  angle  aft,  to  the  starboard  side  of  the  wreck.  The  angle  became 
more  acute  as  the  whip  progressed  toward  the  shii)  on  account  of  the 
strong  current  or  "set"  running  northward.  The  strain  upon  the  sliot- 
line  increased  with  every  inch  of  the  whip-line  exposed  to  the  action  of 
the  current,  and  all  this  time  was  actually  sawing  across  the  iron-wire 
rope  of  which  the  stay  was  made.  The  whip  had  progressed  more  than 
Imlf-way  to  the  vessel  and  the  block  had  lifted  clear  of  the  sea  when  the 
damaging  chafe  of  the  line  as  it  was  hastily  hauled  across  the  sharp  in- 
cline of  the  iron- wire  stay,  together  with  the  strain  caused  by  the  strong 
current,  caused  the  shot-line  to  part. 

A  citizen,  John  J.  Dunton,  testifies  that  at  this  juncture  the  whip  had 
"fouled  with  something  under  water,"  and  it  is  ])os8ible  that  vsome  cir- 
cumstance of  this  nature  assisted  in  producing  the  accident.  Had  the 
shot-line  been  dropped  to  starboard  of  the  st'i}'  by  the  man  aloft,  as  it 
should  have  been,  and  the  handling  of  it  on  l>oard  been  intelligently 
directed,  the  result  would  have  been  different.  This  is  the  first  instance 
in  the  history  of  the  service  that  a  shot-line  lias  parted  after  reaching  a 
wreck.  The  line  used  was  a  new  one,  of  Italian  hemp,  braided  after  the 
style  of  the  patent  st\sh-cord  of  the  Silver  Lake  Company.  It  is  always 
free  from  turns,  however  coiled,  and  very  rarely  kinks  when  flying  from 
its  taking-box.  Xo  shot-line  ever  use<l  is  superior  to  it.  The  line  was 
at  once  French-fake<l  on  the  beach  for  another  attempt,  which  was  for 
some  time  delayed  by  the  strange  and  inexcusable  neglect  of  the  keeper 
in  having  but  two  charges  of  powder  in  his  fliisk.  The  stiition,  where 
plenty  of  powder  is  stored,  was  four  and  a  half  miles  away,  and  recourse 
was  had  to  Mr.  Broclc,  and  a  supply  of  powder  was  brought  from  his 
house  with  all  possible  liaste.  By  this  means  a  third  shot  was  tired,  the 
line  parting  at  the  ball,  which  went  far  to  seaward.  But  one  ball  re- 
mained, the  first  shot  having  been  hauled  ashore,  with  which  the  fcmrth 
shot  was  fired  with  like  r(»sult.  A  statement  having  been  published 
tliat  tlie  line  parted  in  consequence  of  a  spiral  wire  or  other  appliance 
for  connecting  the  line  with  the  shot  not  having  been  used,  it  is  proper 
to  remark  that  after  many  experiments  these  methods  have  been  aban- 
doned, and  the  best  results  are  obtained  1)3'  attaching  the  line,  after 
wetting  it  for  a  few  feet  at  the  end,  directly  to  the  projectile.  The  line 
rarely  breaks  when  connection  is  made  in  this  way,  but  more  frequently 
does  so  when  the  devices  referred  to  are  employed.  In  this  instance  the 
line  having  gone  safely  at  the  first  two  shottt,  I  can  only  a<M30unfc  for  the 
failure  of  the  other  two  by  supposing  that  the  powder  obtained  from 
Mr.  Brock  was  of  a  stronger  and  quicker  nature  than  the  slower-burning 
powder  provided  for  the  mortars,  and  the  initial  velocity  of  the  ball  thus 
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became  greater  than  the  line  could  bear  with  its  increased  weight,  water- 
soaked  and  partially  clogged  witli  sand  as  it  was  after  the  second  shot. 

The  only  hope  of  the  life-saving  men  now  remained  in  the  i)0ssibilit3' 
of  procuring  more  balls  and  powder  and  a  dry  line  from  the  station. 
Horses  were  unavailable  and  two  men  were  sent  on  foot.  They  obtained 
a  horse  to  hasten  their  return,  but  anived  only  when  the  tragedy  was 
ended.  In  the  mean  time,  Keeper  Chappel  put  on  the  Merriman  life- 
saving  dress  and  attempted  to  reach  the  wreck  with  a  line,  but,  greatly 
fatigued  by  his  march  and  labor,  he  was  unable  to  stem  the  strong  cur- 
rent and  force  his  way  beyond  tlie  breakers,  and  after  two  praiseworthy 
ei!bi1:s  was  compelled  to  abandon  the  endeavor  exhausted.  Will  it  be 
believed  that  a  man  provided  with  a  similar  dress  stood  on  the  deck  of 
the  Metropolis  in  this  trying  time,  yet  made  no  otter  to  bring  a  line  ashore, 
which,  properly  habited  in  the  dress,  with  a  stout  heart  and  bold  effort, 
he  might  have  done  with  comparative  facility  on  the  incoming  seas  f 

When  the  hapless  people  remaining  on  the  wreck  realized  that  no 
further  effort  could  be  made  for  their  rescue  from  the  fast-crumbling  re- 
mains of  the  doomed  Metropolis,  they  accepted  their  last  alternative, 
and  singly  and  sometimes  in  groups  plunged  overboard,  tnisting  their 
lives  to  the  treachenms  waves.  The  surf  by  this  time  was  running 
high,  and  the  waters  were  laden  ^nth  floating  fragments  of  the  wreck, 
amid  which,  sorely  and  in  some  cases  fatally  injured,  drifting  northward 
and  driven  by  the  rolling  breakers  shoreward,  came  the  struggling, 
drowning  people,  to  be  rei'cived  in  the  wel(X)me  arms  of  then*  rescuers, 
wlio,  with  precarious  foot-hold,  strove  in  their  work  waist-deep  in  the  in- 
ner breakers  and  undertow.  Prominent  among  th(^se  l)rave  and  humane 
men  were  Keeper  Chapi)el  and  his  surfmen,  Samuel  A.  Gillett  and  Piggott 
Gillikin,  together  with  S.  C.  iirock,  J.  J.  Dunton,  William  Jones,  N.  E. 
K.  Jones,  T.  J.  Poyner,  Cai)tain  liiverton,  and  John  Saunders,  and  others 
resident  in  that  vicinity.  Even  a  noble  Newfoundland  dog,  owned  by 
Mr.  Brock,  incited  by  the  exami)le  before  him,  joined  in  the  work,  and 
plunging  into  the  surf  safely  brought  to  shore  a  half-drowned  man.  lu 
a  word,  all  present  were  engaged  either  in  hauling  the  people  out  of  the 
surf  or  receiving  them  from  others  and  assisting  tliem  to  tlie  fires  kept 
burning  near  the  sand-hills. 

The  labors  of  the  rescuers  in  the  surf  were  unceasing,  but  their  great- 
est exertions  were  recjuired  when  the  vessel  finally  broke  up,  toward 
sunset,  and  the  surf  was  thick  with  people  and  fragments.  The  res- 
cuers, without  exception,  were  battered  and  bniised  by  the  wreckage 
while  extricating  the  drowning  people  from  the  masses  of  floating  rub- 


The  scene  may  be  better  imagined  than  described.  It  was  one  of 
terror  and  wild  confusion,  of  struggling  heroes  and  perishing  ^Nictims 
in  the  greedy  seas,  while  the  air  was  filled  with  encouraging  shouts  and 
despairing  shrieks.  In  the  midst  of  this  last  scene,  a  man,  who  after- 
ward proved  to  be  Ca])tain  Ankers,  was  seen  struggling  in  the  surf, 
clad  in  a  rubber-swimming  or  life-saving  suit.  He  was  helplessly  tossed 
about  in  the  sea,  utterly  unable  to  help  himself.  Observing  this,  Keeper 
Chappel  went  further  into  the  breakers,  followed  by  Surtman  Piggott 
Gillikin  and  Mr.  Brock,  and  seizing  the  captain  brought  him,  aided  by 
his  companions,  safely  a^shore,  much  exhausted,  and  with  his  rubber 
dress,  fiom  some  unexplained  cause,  nearly  filled  with  water.  He  was 
taken  to  Mr.  Brock's  house,  where  he  remained  kindly  cared  for  until 
the  next  morning. 

No  aecount  was  taken  of  the  number  thus  rescued,  but  it  was  thought 
to  be  more  than  a  hundred.    The  medicine-chest  was  of  incalculable 
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ser\ice,  and  several  persons  were  restored  from  apparent  death.  The 
survivors  were  distributed  among  the  neighborino;  dwellings,  the  life- 
saving  stations  being  too  far  away  to  be  reached  in  their  exhausted 
condition.  The  citizens  fed  and  clothed  them  to  the  full  extent  of  tlieir 
means,  and  their  generous  hospitality  is  worthy  of  all  i)raise.  In  this 
regard  the  light-house  keeper,  Mr.  Burris,  and  Messrs.  J.  J.  Dunton,  8. 
C.  Brock,  Josephns  Baum,  and  T.  J.  Poyner,  deserve  particular  notice. 

It  will  be  seen  from  the  fonigoing  that  the  crew  of  Station  4  do  not 
deserve  the  censure  which  has  been  applied  to  them.  Kegarding  their 
conduct  I  found  but  one  sentiment  among  the  people  of  that  neighl)or- 
hood,  as  to  their  faithful  and  unremitting  ettbrts  to  rescue  the  passen- 
gers and  crew  of  the  Metropolis.  The  evidence  of  all  the  witnesses  is 
to  this  effect,  but  I  quote  from  the  testimony  of  the  Signal- Service  ob- 
server, William  Davis,  whose  position  aftbrded  probably  the  best  oppor- 
tunity' for  hearing  a  li'ee  expression  of  opinion  immediately  after  the 
event.    He  stiites : 

As  near  as  I  can  find  ont  the  life-saving  men  <li(l  aU  that  liiimau  beings  could  do  in 
trying  to  save  life  and  caro  for  the  living.  They  ran  fpri^at  risk  in  hauling  people  out 
of  the  surf,  the  fragments  of  the  wreck  striking  them  with  groat  force  in  the  rough  sea. 
I  was  iufonned  by  the  citizens  who  were  at  the  wreck  thjit  the  life-saving  men  worked 
faithfully.  I  was  also  informed  by  the  life-saving  men  that  the  citizens  all  worked 
faithfully  in  saving  lives,  carrying  those  saved  to  their  own  dwellings,  and  furnishing 
clothing  for  the  naked.  *  *  *  *  The  life-saving  men  deserve  nmcli  honor  and  ])raise 
for  their  bravery  in  risking  their  own  lives  to  save  those  about  to  perish.  I  will  say 
that  then;  were  only  two  men  who  s^ioke  against  the  Life-Saving  Service  :  one  was  the 
captain,  and  another  who  had  charge  of  the  passengers. 

Much  unfavorable  comment  has  been  made  on  the  fact  that  the  wreck 
was  not  discovered  by  the  patrol.  Under  the  circumstances  this  was 
imx^ossible.  Perry,  who  had  the  south  patrol  from  midnight  until  sun- 
rise tlmt  morning,  returned  to  the  station  at  7  o'clock,  and  probably  ])assed 
the  phice  where  the  wreck  occuiTed  about  5  o'clock  a.  m.  If  Rogers, 
the  next  patrolman  south,  had  left  the  station  immediately  upon  tlie 
return  of  Perry,  and  traveled  at  the  rate  of  three  miles  per  hour,  no  small 
task  through  the  soft  sand,  for  it  was  then  nearly  high  water,  according 
to  the  Coast  Survey  Tide  Tables  (6  a.  m.  for  Oregon  Inli^>t ;  difference  at 
Cunituck  small),  he  woidd  have  seen  the  wreck  about  8.30  a.  m.,  or 
about  the  time  she  was  discovered  by  Capps  and  Jones.  He  could  not 
l>ossibly  have  carried  the  news  to  the  station  as  quickly  as  it  was  done 
by  Mr.  IJrock  on  horseback,  so  tliat  really  no  time  would  have  been  gained. 
When  Perry  passed  the  place  where  the  ship  afterward  struck  it  was 
not  yet  daylight,  and  the  weather  was  thick  and  foggy ;  otherwise,  he 
might  have  seen  the  vessel's  lights  approaching  land.  If  the  Metropo- 
lis had  carried,  as  I  am  informed  she  did  not,  a  small  gun  or  swivel  for 
making  sound-signals  of  distress,  and  it  had  been  fired  two  or  three  limes 
when  she  struck  or  as  she  neared  the  land,  its  n^ports  would  have  bin^n 
heard  at  the  lighthouse,  and  also  at  the  station  as  the  wind  was,  and 
there  wonld  have  been  time  for  the  life-saving  crew  to  have  r<»ached  the 
wreck  before  the  hour  they  were  notitied  by  Mr.  Brock.  ^^.^^ 

The  necessity  for  additional  stations  on  this  coa.st  is  apparent  from  / 
the  extent  of  the  patrol  alone,  and  when  the  terrible  nature  of  the  coast 
and  its  liability  to  frequent  shipwreck  are  considered,  appears  extreme. 
The  stations  should  not  average  more  than  four  or  five  miles  apart,  and 
even  with  these  there  are  portions  of  the  coast  which  it  would  be  per- 
haps imi)ossible  to  protect  against  disastrous  results  to  life,  in  case  of 
ship\\Teck  upon  them.  There  ai-e  such  places  notably  between  numbers 
2  and  3  where  heavy  gales  from  the  eastward  drive  the  sea  across  the 
low,  fiat  shore,  into  tlie  Sound,  and  strong  westerly  gal(\s,  following  long- 
continued  southerly  winds,  force  the  waters  of  the  Sound  across  the 
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Kaiiie  rtat  shores  to  tlie  ocean.  The  water  then  on  tlie  flat  would  pre- 
vent the  approach  and  use  of  the  mortar  apparatus  at  a  wre^k,  and 
wouhl  \k'  too  shoal  for  the  passage  of  boats.  These  i)oint^  are  of  varied 
extent,  being'  in  i)laees  from  one-fimrth  by  one-half  mile  north  and  south 
by  tluee-fourths  of  a  mile  east  and  west,  and  in  one  place  three  miles 
north  and  soutli.  Wrecks  occurring  at  these  places  during  great  east- 
erly gales  must  be  beyond  human  aid  from  the  shore  until  the  waters 
recede. 

The  increased  number  of  stations,  with  some  experience  to  the  surf- 

[  men,  would  make  the  sixth  district  (luite  as  efticient  as  the  third  and 

\  fourth  districts,  where  it  is  noteworthy  that  in  the  same  storms  which 

wrecked  the  Huron  and  the  Metroi)olis  in  the  sixth  district,  the  crews  of 

two  vessels  were  rescued  on  each  octcasion  by  the  crews  of  the  stations. 

I  carefully  insjM^cted  Station  4,  and  found  it  fully  equipx)ed  with  every 
appliance  adai)ted  to  the  nature  of  the  coast,  and  the  api)aiatus  in  i)er- 
fe(ft  condition.  The  siuf-boat  is  in  fine  order  and  admirably  adai)ted 
for  service  on  tlie  coast.  The  wc^ight  is  about  750  pounds,  and  a  heavier 
or  self-bailing  and  self-righting  life-boat  cannot  be  used  anywhere  along: 
the  coast,  except  perhai)s  from  Oregon  or  Hatteras  Inlet. 

The  men  appear  to  be  familiar  with  the  drill  and  exercise  with  l>oat 
and  apparatus,  but  the  Life-Saving  Service?  ha\ing  been  but  recently 
introdu<!ed  in  this  district,  they  need  more  exi)erience  in  actual  service 
at  wrecks  with  the  boats,  as  they  are  unaccustomed  to  going  off*  against 
a  very  heavy  surf'.  Their  experience  as  surfmen  has  been  gained  prin- 
cipally as  fishermen  going  to  sea  in  comparatively  nuKlerate  weather, 
in  boats  which,  compared  with  those  supplied  the  stations,  ai'e  clumsy 
and  frail  afl'airs.  Further  experience  with  the  life-saving  boats  and 
apparatus  will  also  enable  them  to  conunand  such  respect  from  the 
people  who  always  assend)le  at  a  wreck  as  to  deter  the  latter  from  vol- 
unteering advice  and  suggestions  to  the  life-saving  men,  at  present  a 
great  obstacle  to  orderly  and  methodical  operations  on  this  coast,  and 
instead  induce  them  to  lend  their  assistance  under  the  direction  of  the 
keei)er,  whose  superior  ex |)erience  and  judgment  will  then  be  recognized. 

The  i)roi)ose(r  additional  stations,  with  an  increase  of  two  surfmen  to 
ea<!h,  will,  in  my  oi)inion,  ami)ly  provide  for  the  needs  of  the  coast,  and 
niake  the  service  there  as  efhc^ient  in  its  operations  as  in  the  older  dis- 
tricts on  Long  Island  and  New  Jersey,  by  reducing  the  length  of  the 
patrols,  enabling  earlier  discovery  of  wrecks,  prompter  amval  of  boats 
and  api)aratus  at  the  same,  and  the  early  assemblage  of  the  crews  of 
adjacent  stations  when  signaled  for  aid.  The  two  additional  men  will 
materially  relieve  the  labors  of  the  ]>atrol,  besides  afiording  an  extra  man 
to  care  for  the  station  while  the  crew  is  engaged  at  a  wnjck,  and  another 
to  remain  on  the  beach  to  aid  the  boat  in  landing,  and  for  other  useful 
duties. 

As  upon  other  portions  of  the  coast  of  the  United  States,  it  is  difiicult  to 
obtain  competent  men  for  keepers  at  the  present  rates  of  comi)ensation. 
It  should  be  sufficiently  increased  to  secure  the  best  men  for  these  iM)si- 
tions,  and  they  should  be  re(iuired  to  reside  at  the  stations  the  year  round. 

I  examined  the  fragments  of  the  wreck  which  littered  the  beach  for 
two  miles  above  the  spot  where  the  steam-chinnieys  of  the  boih'rs  alone 
indicate  the  place  the  vessel  struck.  The  fragments  arc  unusually  small, 
and  her  rottenness  so  a])i)arent  that  th(*re  was  but  one  oi)inion  as  to 
her  unseaworthiness  among  the  many  i)ersons  I  met  on  the  ground.  I 
submit  herewith  two  pieces  of  decayed  wood  from  different  parts  of  the 
Tessi^Vs  frame,  fair  samples  of  a  large  portion  of  the  timbers. 

I  submit  heiewith  the  sworn  statements  of  the  keeper  and  crew  of 
Station  No.  4,  together  with  the  affidavits  of  John  J.  Dunton,  N.  E.  K. 
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Jones,  S.  C.  Brock,  aud  James  E.  Capps,  who  reside  in  the  immediate 
vicinity  of  the  wreck;  also  the  sworn  statements  of  iNT.  G.  Burris,  keep- 
er of  Currituck  light-house,  and  of  William  Davis,  Signal- Service  ob- 
server, then  at  Station  4.  These  were  the  onl}'  i>rominent  persons  Avho 
appeared  to  be  familiar  with  the  circumstances  attending  the  disco\ery 
of  the  wreck  and  the  subsequent  events, 

I  also  submit  a  brief  documentary  history  of  the  Metropolis,  formerly 
the  Stars  and  Strii)es. 

Very  respectfully,  your  obedient  serv'^ant, 

J.  11.  MERRYMAI>r, 
Captain  TJniUd  States  Revenue  Marine^  Inspector. 

Hon.  John  Sherman, 

Secretary  of  the  Treasury, 


Jonx  G.  Chappell. 

Keeper  of  Station  No.  4,  Jones  Hill,  Xorth  Carolina;  aged  42  years; 
home  15  miles  from  station.  Have  belonged  to  service  since  December, 
1875,  and  keeper  since  March,  1870;  succeeded  Cai)tain  Gale.  Occu- 
pation, fishhig  and  farming;  former  in  fall,  winter,  and  spring,  mostly 
in  the  Sound,  sometimes  off  shore.  Was  at  station  on  Thursday,  31st 
January. 

First  heard  of  wreck  of  the  MetropoUs  about  10  a.  m.  that  day,  irom 
Swepson  C.  Brock,  who  met  the  i)atrol,  John  Kogers,  and  came  with  him 
to  station.  Brock  was  mounted.  He  said  there  was  a  wreck  ashore 
opposite  his  house,  that  she  was  going  to  i)ieces  as  fast  a«  she  ('ould  ; 
that  men  Avere  waishing  off  and  coming  ashore ;  said  no  assistance  could 
be  rendered  except  to  di'ag  the  jieople  out  of  the  water ;  also  to  hurry 
there.  Went  to  work  loading  the  hand-cart  with  mortar,  three  shot, 
whipline  (large  one),  breeches-buoy,  large  tackle,  heaving-stick  witli 
line,  flask  of  powder,  quick-matches,  match-rope,  and  the  new  shot-line, 
braided  large,  and  "Merriman  dress":  occupied  about  ten  minutes; 
took  medicine-chest,  and  started  with  Brock,  the  hand-cait  following, 
hauled  by  six  men  ;  the  distance  to  wreck  about  four  miles  and  a  half. 

With  Brock  reached  wreck  about  11.30.  Hand  cart  arrived  about  12 
or  12.30.  Did  not  notice  the  hour :  do  not  carry  a  time-piece.  Before 
reaching  wreck  saw  four  or  five  bodies  on  the  beach,  one  a  female,  Mrs. 
Harris ;  did  not  see  the  wreck  until  within  half  a  mile  of  it ;  weather 
was  thick ;  tide  about  half  ebb.  The  sea  had  been  over  the  flat  near 
the  station  that  morning.  Thought  it  was  a  total  wTCck  after  seeing  the 
bodies.  Tlie  wreck  was  heading  on  shore,  foremast  standing,  main  and 
mizzen  gone ;  stern  and  part  of  port  side  gone:  wreck  careened  to  port; 
l)eople  in  starboard  side ;  some  in  fore-rigging.  She  was  about  a  hun- 
dred yards  fi'om  the  beach. 

When  hand-cart  arri\'ed  i)rei)ared  to  throw  a  Ihie.  Placed  and  loaded 
the  mortar.  Thomas  Evington,  a  by-stander,  assistant  light-keeper, 
ottered  to  asvsist,  and  in  attempting  to  arrange  the  line-box,  moved  the 
fi*ame,  and  when  it  was  put  back  in  the  box  the  line  somehow  was  fouled. 
I  arranged  it  aftenvard. 

The  first  shot  carried  the  line  too  high  and  the  wind  (S.  E.)  blew  it 
clear  over  the  wreck ;  otherwise  the  line  woiUd  have  fallen  on  the  wreck. 
Haided  in  the  shot-hne  assisted  by  the  three  light-keepers ;  faked  it 
while  the  mortar  was  loaded  again.  Depressed  the  gun  (mortar)  and 
the  second  shot  lodged  the  line  on  the  port  yard-arm — fore-topsail  yard. 
The  i)eople  soon  got  the  line ;  the  whip-line  was  bent  to  the  shot-line, 
and  the  people  began  hauling;  the  ciu^rent  was  strong  to  the  northward. 
The  shot-hne  was  hauled  on  board  aeross  the  fore-stay,  which  was  of 
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wire ;  tliose  hauling  stood  on  the  starboard  side,  and  the  bight  of  the 
line  trending  to  the  northward  the  strain  was  great.  The  block  of  the 
whij)  got  about  half  way  to  the  wreiik  when  the  shot-line  parted,  having 
been  chafed  in  two  by  hauling  across  the  fore-stay,  the  nip  being  veiy 
short ;  hauled  the  whip  ashore.  The  shot-line  that  came  back  with  the 
whip  was  158  yards  long  (measured  since) ;  a  great  deal  of  the  shot-line 
had  been  hauled  on  board  before  they  could  get  a  steady  pull  on  it. 

Faked  the  shot-line  as  quickly  as  i>ossible,  and  flred  again,  but  the 
shot-line  parted  at  the  shot.  Another  shot  was  fired,  line  parting  as 
before.  Had  hauled  one  ball  in — the  first  one  fired.  Had  exi>ended  all 
the  powder  in  the  flask.  Sent  to  the  station  for  another  line,  three  shot, 
and  the  powder-tank.  Tried,  in  vain,  to  get  horses.  The  men  got  one 
and  a  i^art  near  the  station.  When  they  arrived  at  the  wreck,  with  the 
lines,  &c.,  it  was  too  late. 

Then  put  on  the  rubber  suit  and  made  two  attemi)t8  to  reach  the 
wreck  ;  but  could  not  get  beyond  the  breakers.  Have  pra(5ticed  in  it 
befon^.  The  sea  was  very  rough  ;  could  not  get  through  it  in  the  Mer- 
riman  dress.  The  wreck  was  breaking  up  all  the  while,  and  after  the 
failure  to  reach  them  in  the  Merriman  suit,  tlie  people  began  to  jump 
overboard.  As  they  came  in  w'ith  the  breakers  the  station-men  and 
several  persons  went  in  after  them  and  brought  them  ashore.  Don't 
know  how  many  were  thus  saved ;  perhaps  a  hundred. 

Every  one  w^ho  came  inside  the  breakers  was  saved,  except  a  few  who 
died  from  exhaustion  after  getting  them  ashoi*e.  The  station-men, 
and  some  others,  went  into  the  surf  after  the  peoj)le,  and  bringing  them 
out  they  were  taken  by  the  by-stauders  to  the  tires,  of  which  several  had 
been  built  and  were  kept  burning  on  the  beach. 

Saw  Cai)tain  Ankers  coming  in,  with  a  rubber  suit  (Merriman's) ;  ap- 
peared helpless.  Went  in  vnih  Mr.  Brock,  uj)  to  the  waist,  to  assist 
the  captain,  and  brought  him  asliore.  His  nibber  suit  was  full  of  water. 
Could  not  have  reached  the  shore  without  assistiince.  Five  of  the  sta- 
tion-men, including  keeper,  were  badly  bruised  with  wreckage  striking 
them  while  in  the  surf.  Were  about  thre^j  hours  thus  rescuing  the  peo- 
ple; everv'  one  got  thoroughly  wet.  The  weather  was  not  very  cold. 
All  might  have  been  saved  if  the  station  had  known  of  the  wreck  earlier; 
or  if  a  team  had  been  at  hand,  could  have  saved  all  who  were  on  the 
wreck  when  it  was  first  reached. 

William  Perry  had  the  south  patrol  that  moniing;  left  the  station  at 
12  midnight,  and  returned  about  7  a.  m.  The  beat  can  be  covered  in 
five  hours,  at  a  steady  pace.  In  bad  wH^ather,  against  a  gale  up  or  down 
the  beat,  it  will  take  longer,  and  high  Avater  makes  harder  walking. 
The  patrol  is  ordered  to  remain  out  from  midnight  to  sunrise.  The 
beat  is  six  miles  south,  about  eight  miles  north.  If  the  boat  had  been 
there  Avhen  the  wreck  was  first  reached,  it  could  have  gone  oft'  safely  to 
the  ship.    An  hour  later  it  could  not,  as  the  sea  grew  higher. 

JOHN  G.  OlIxlPPELL. 

Sworn  and  subscribed  to  before  me  this  4th  day  of  February,  1878. 

J.  H.  MEERYMAN, 
Captain  United  States  Revenue  Marine,  Ins2)ector, 

William  Peeby. 

Smiinan ;  fisherman  (blue-fish).  Age  24.  Eeside  at  Kittyhawk  Banks* 
Hjive  served  since  5th  March,  1870.  Was  on  soutli  patrol  on  the  morn- 
ing of  31st  January.  Went  to  the  end  of  the  beat.  Was  there  about  3 
a.  m.  or  3.30  «a.  m.  Weather  thick  and  rainy.  The  water  was  running 
over  the  beach,  and  it  was  bad  traveling;  had  to  rest  occasionally.    Saw 
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no  vessels  nor  lights.  Did  not  meet  patro  I  from  station  5.  Have  met 
liim;  met  him  the  night  before.  Ketiimed  to  station  at  7  a.  m.  It  was 
still  thick  and  rainy.  Afterward,  assisted  the  men  with  the  handcart, 
and  ran  into  the  sea  after  the  people  several  times.  Have  heard  Keeper 
Chapi)eirs  statement  read,  and  believe  it  to  be  true  as  far  as  I  know. 
Was  not  there  when  the  keeper  helped  the  captain  ashore. 

WILLIAM  PEERY. 

Sworn  and  subscribed  to  before  me  this  4th  day  of  February,  1878. 

J.  H.  MERRYMAI^, 
Captain  United  States  Revenue  Marine  Inspector, 

PiaOOTT  GlLLIKIN. 

Surfman ;  seaman  for  thirty  years,  from  cook  to  master.  Fifty  years 
of  age.  Have  been  at  stiition  since  December  last.  Was  on  patrol  iirst 
part  of  night  January  30,  north;  came  in  at  12.  Assisted  in  hauling 
hand-cart  to  wreck  of  Metropolis.  Left  station  about  10  o'clock.  Haul- 
ing was  bad;  sand  wa.s  wet  and  heavy;  could  not  have  hauled  it  with 
six  men.  A  Mr.  Dunton  overtook  us  about  one  and  a  half  miles  from 
station,  in  horse-cart;  got  him  to  help.  All  were  much  exhausted. 
Don't  know  what  tune  the  wreck  was  reached.  The  mortar  was  fired  as 
described  by  the  keeper.  The  line  was  cut  by  the  fore-stay;  could  not 
see  how  many  were  hauling  on  it.  Saw  a  man  get  the  line  from  the 
port  fore-topsail  yard-arm.  He  was  no  seaman,  for  he  went  out  and 
laid  in  astride  the  yai'd.  The  line  was  not  dipped  under  the  stays;  was 
hauled  ticross  the  port  side  of  the  stay  by  men  standing  on  starboard 
side  of  hurricane-deck ;  a  verj-  strong  current  running  north  two  and  a 
half  mile.s  per  hour.  Tlie  tally-board  went  oil'  with  the  whip-line.  The 
line  was  badly  managed  by  those  on  board  the  wreck.  Saw  the  captain 
coming  on  shore  in  the  Merriman  dress,  sometimes  head  up,  then  feet 
up ;  on  his  face,  and  sometimes  on  liis  back.  Saw  keeper  go  in  to  help 
him;  followed  the  keeper,  also  Mr.  Brock.  Keeper  caught  him  first, 
then  I  got  his  right  hand,  and  Mr.  Brock  got  hold  of  his  right  shoulder. 
The  captain  appeared  to  be  perfectly  exhausted.  Kept  no  account  of 
the  peoi>le  we  helped;  had  no  time;  all  worked  as  hard  at  it  as  possible. 
Had  been  there  in  time  could  have  saved  eveiy  soul.  As  it  was,  the 
station-men  and  citizens  saved  nearly  all  who  came  inside  the  breakers 
after  they  got  there,  or  until  it  was  all  over. 

PIGGOTT  GILLIKIN. 

Sworn  and  subscribed  to  before  me  this  4th  day  of  February,  1878. 

J.  H.  MERRYMAX, 
Captain  United  States  Revenue  Marine^  Inspector. 

The  undersigned,  surfmen  of  Station  !N"o.  4,  sixth  district,  have  heard 
the  foregoing  read,  and  hereby  testify  to  its  truth  to  the  best  of  our 
knowledge  and  belief. 

his 

JOHN  +  ROGERS. 

mark, 
his 

JAMES  +  S.  ROGERS. 

mark. 

SAMUEL  A.  GILLETT. 
KAT.  GRAY. 

Sworn  and  subscribed  to  before  me  this  4th  day  of  February,  1878. 

J.  II.'  MERRYMAN, 
Captain  United  States  Revenue  Marine^  Injector. 


ito  united  staies  life-saving  service. 

William  Davis. 

R('ceive(l  news  of  the  wrecked  Metropolis  by  messenger  on  horseback, 
at  7.15  p.  m.,  on  Thnrsilay,  31st  of  January,  1878.  1  took  instrument, 
paper,  signal-flag,  aiul  necessary  tools  for  oi)ening  telegrapli-station  as 
soon  as  x)ossible  ni)on  aniving  at  scene  of  wreck.  I  started  at  7.30,  and 
traveled  on  horseback  15  miles,  leaving  my  horse  and  going  on  foot 
remainder  of  trip,  which  was  4  miles.  The  reason  I  went  on  foot  was 
that  the  horse  was  very  tired,  and  1  not  being  used  to  horseback  riding, 
thought  I  could  tra\'el  faster  on  foot.  An-ived  at  scene  of  wreck  at  3.20 
a.  m.  on  Friday  morning,  cutting  the  wire  and  opening  communication 
at  7.30.  Upon  arriving  at  scene  found  two  life-saving  men  taking  care 
of  the  li\ing,  and  doing  all  that  was  in  their  i)ower  to  keep  up  a  fire, 
and  keep  those  comfortable  that  were  living,  by  medical  aid,  &c.  At 
daylight  I  went  up  the  beach  and  witnessed  the  scene,  and  as  near  as  I 
can  find  out  tlie  life-saving  men  did  all  that  human  beings  could  do  in 
their  operations  in  trying  to  save  life,  and  to  care  for  the  living,  and 
burying  the  dead. 

The  life-saving  men  ran  great  risks  of  their  lives,  in  trying  to  haul 
those  out  of  the  surf,  by  fragjnents  of  the  wrecked  steamer  striking 
them  with  great  force  by  the  rough  sea.  I  was  informed  by  the  citizens 
that  were  at  the  wreck  that  the  life-saving  men  had  worked  faithfully' 
in  rescuing  those  who  were  struggling  in  the  water,  and  caring  for 
those  who  were  safe  on  land,  and  burying  the  dead.  I  was  also  in- 
formed by  the  life-saving  men  that  the  citizens  had  all  worked  faith- 
fully in  saving  the  lives  and  carrying  them  to  their  dwelling-houses  aiul 
furnishing  clothing  for  the  naked.  In  closing  I  will  say  that  the  Life- 
Saving  Service  deserves  nuich  honor  and  praise  in  being  so  brave  in 
running  the  risk  of  their  omti  lives  to  save  the  lives  of  those  who  were 
about  to  perish.  I  wiU  say  that  there  were  only  two  men  who  spoke 
against  the  Life-Saving  Service;  one  Ava«  the  captain,  and  one  who  had 
charge  of  the  pa*ssengers,  and  I  think  the  latter  said  more  than  he 
ought  to  have  said;  in  fact  both  spoke  very  hard  of  the  service,  not 
knowing  what  the  duty  of  the  service  were  required  to  do. 

WILLIAM  DAVIS. 

Sworn  and  subscribed  to  before  me  this  4th  day  of  Febniary,  1878. 

J,  H.  MEKliYMAX, 

Inspector. 

^N".  E.  K.Jones,  of  Currituck  Beach,  North  Carolina,  being  duly  sworn, 
deposes  and  says: 

After  a  blow,  I  generally  make  it  a  custom  to  go  out  on  the  beach  to 
see  if  any  vessel  or  stranded  property  has  come  ashore.  1,  in  company 
with  James  E.  Capps,  went  out  on  the  beach  Thuivsday  morning  between 
8  and  9  o'clock.  While  on  our  way  we  saw  tJie  mast  of  a  vessel.  Capps 
said,  "Mr.  Jones,  yonder  is  a  vessel  ashore."  I  noticed  it,  and  we 
hunied  down  as  fast  as  we  could.  It  was  quite  foggy,  and  at  times 
the  vessel  was  obscured  by  the  mist,  which  caused  us  several  dift'erent 
times  to  think  she  had  gone  to  pieces.  When  we  got  near  the  vessel, 
we  couldn't  distinguish  whether  there  was  any  one  aboard  or  not. 
When  we  arrived  abreast  of  her,  we  discovered  men,  and  they  cheered 
us.  Knowing  I  had  no  team  to  go  to  the  station,  I  hardly  knew  what 
to  do.  I  told  Capps  to  go  up  to  Mr.  Brock's  (the  nearest  neighbor) 
and  get  his  horse  and  go  to  Station  4  and  notify  them  of  the  wreck. 
Capps  started  off  on  a  run,  and  soon  after  he  left  I  discovered  that  a 
man  had  jumped  overboard,  and  in  watching  for  him  saw  several  others 
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ill  the  water.  I  also  saw  one  or  two  men  further  up  the  beach  to  the 
northward  among  the  debris^  whom  I  afterward  found  to  be  some  who 
had  got  ashore  in  one  of  the  ship's  boats.  The  vessel  was  lying  with  head 
west-southwest,  and  about  I.")!)  yards  from  the  beach.  She  careened  a 
little  to  the  southward,  and  there  was  a  heavy  siu'f  on.  She  had  one  of 
her  square  sails  set,  one  mast  standuig,  smoke-stack  gone. 

I  ran  down  to  the  surf,  and  a«  a  man  came  in,  I  i)ulled  him  out,  and 
phiced  him  out  of  rea<'li  of  the  water.  I  then  jndled  out  another.  All  liad 
on  life-i)reservers.  After  I  liad  pulled  out  about  six  or  eight,  Mr.  Brock 
came  down  on  his  liorse  on  his  way  to  the  station  for  help.  I  ran  up 
and  asked  him  if  he  had  any  matches,  as  the  men  were  nearly  fiozen, 
and  I  wanted  to  build  them  a  lire.  He  luwl  none  an<l  went  off  on  a  run 
toward  the  station  with  his  horse.  I  continued  pulling  men  out  as  fast 
as  I  could.  It  was  with  difficulty  that  I  could  free  myself  fix)m  one  of 
the  men  I  pulled  out;  he  held  (m  to  me  after  I  got  him  out  of  the  water, 
but  I  had  to  leave  liim  and  attend  to  others.  A  little  further  up  the 
beacli  saw  a  man  on  his  knees  by  a  telegTai)h-pole.  One  of  the  sur\ivors 
and  myself  raised  him  up,  he  having  been  bruised  by  the  drift-stuff,  as 
we  afterward  learned.  A  number  of  the  survivors  asked  me  to  take  him 
to  my  house,  which  I  did,  several  others  accompanying  me. 

While  on  my  way  home,  Mr.  Brock  o^'ertook  me,  as  he  returned  from 
the  station,  and  said  Captain  Chappell  and  crew  were  coining  right  down 
with  the  apparatus.  I  came  home  with  the  men,  and  left  them  in  care 
of  mv  wife,  and  returned  to  the  beadi  to  look  out  for  others.    When  I 
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returned  the  life-saving  crew  were  there,  together  with  the  keepers  of 
Currituck  light-house;  also  John  Dun  ton,  Bill  Jones,  Mr.  Brock,  and 
others.  The  life-saving  crew  were  getting  things  in  readiness  for  action. 
The  mortar  was  fired,  and  at  first  shot  the  ball  was  thrown  over  the 
end  of  one  of  the  8i)ars  (don't  know  tlie  name  of  it).  The  crew  of  the 
vessel  cheered  and  we  returned  it.  Soon  we  saw  one  of  the  crew  of  the 
vessel  going  out  on  the  spar  after  the  line.  He  seemed  to  have  great 
difficulty  in  getting  it  and  getting  back  to  the  mast.  The  ship's  crew 
then  pulled  on  the  line.  Some  on  the  beach  said  we  ought  to  go  u])  the 
beach  vrith  one  part  of  the  whip,  and  others  said  we  ought  to  go  down 
with  it,  as  the  current  was  running  strong  to  the  northward.  We 
walked  down  the  beach  to  the  southwaid  against  the  cun^ent  for  some 
distance.  There  seemed  to  be  a  great  deal  of  strain  on  the  rope  (whip). 
The  people  on  board  succeeded  in  raising  the  block  clear  of  the  water, 
when  the  shot-line  parted,  and  that  end  of  the  whip  went  adrift. 

We  hauled  it  ashore  as  quick  as  we  could,  while  the  life-saving  crew 
got  ready  for  another  shot.  The  mortar  was  fired  again,  and  the  line 
parted  near  the  ball  without  taking  out  any  of  the  line.  They  then  got 
ready  for  another  shot,  but  found  they  had  no  i)owder.  Mr.  Brock  nu- 
uished  some,  and,  I  think,  tliey  fired  again,  but  can't  remember  what 
the  result  was. 

Some  one  asked  whether  the  vessel's  life-boat  (which  had  come  ashore 
in  the  morning)  couldn't  be  used  to  take  the  j)eople  off'.  Some  said  it 
was  too  rough  to  make  the  attemi)t.  The  crew  of  the  vessel  then  seemed 
to  get  impatient  and  began  to  jump  over  again.  I5y  this  time — twelve 
or  one  o'clock — a  crowd  began  to  accumulate  on  the  beach,  some  coming 
from  the  mainland.  Some  one  asked  in  my  presence  why  the  life-saving 
crew  didn't  go  after  what  they  wanted  to  render  further  assistance  with 
the  ai)paratu8.  I  suppose  they  meant  the  surf-boat.  Then  the  life-saving 
crew,  with  the  rest  of  us,  dropped  the  ap])aratus  and  went  to  work  to 
save  the  peoi)le  as  they  washed  up.  I  think  we  saved  in  all  at  least  one 
hundred. 
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The  tide  then  began  to  make  and  the  vessel  bejran  to  break  up  pretty 
fast,  and  about  an  hour  bet()re  sunset  the  mast  fell  and  the  sail  with  it. 
Directly  after  this  I  saw  fifty  or  sixty  men  clustered  together  on  the 
nortliward  gunwale.  Just  after  the  nmst  fell  I  looke<l  toward  The  WTeck 
and  found  tlie  vessel  was  entirely  gone  and  the  people  witli  it.  I  remained, 
with  others,  on  the  beach  until  all  that  could  be  saved  were  saved.  The 
greater  number  saved  had  on  cork  jiickets,  as  had  also  those  wlio  per- 
ished. 

It  was  found  that  quite  a  number  of  tlie  bodies  were  badly  bniised, 
caused  probably  by  coming  in  contact  with  pieces  of  wreck,  Tlie  vessel 
was  evidently  an  old  one,  as  shown  by  the  small  and  rotten  pieces  that 
came  ashore. 

There  being  no  more  lives  to  save  I  went  on  up  the  beach  to  look  out 
for  wrecked  stuff',  the  fragments  of  which  were  strewn  up  the  beach  as 
far  as  Whale's  Head,  about  two  miles.  I  returned  home,  arriving  about 
dark.  Found  the  gentleman,  Oax)tain  Harrison,  whom  I  had  left  at  my 
house  that  morning,  much  better.  He  made  some  iuipiiries  in  regard 
to  his  wife,  whom  he  8upx)osed  was  drowned.  I  told  him  there  was  one 
lady  saved  and  two  missing.  He  asked  me  to  describe  them,  and  I  did 
so.  He  said  the  drowned  one  was  his  wife,  and  requested  me  to  go 
<lown  with  him  after  sui)i)er  to  the  body,  which  I  did.  It  proved  to  be 
his  wife.  He  returned  home  with  me  and  remained  all  night.  While 
we  were  on  the  beach  lie  noticed  one  of  his  trunks — also  those  of  Mrs. 
3Iyers — had  been  broken  open.  Gai^tain  Hanison  told  me  that  his 
trmiks  had  been  broken  open  by  some  of  the  ship's  comi)any,  as  he  had 
se<Mi  one  of  them  wearing  a  suit  of  his  own  clothes. 

This  is  all  I  know  of  the  wreck  of  the  steamer  Metropolis. 

X.  E.  K.  JOKES. 

Personally  appeared  before  me  and  testified  to  the  aforegoing  this  4th 
of  February,  1878. 

WALTER  WALTON, 
Assistant  Inspector  and  Acting  Superintendent 

S.  C.  Brock,  of  Hobbs  Woods,  and  residing  on  the  Sound  shore, 
Currituck  Beaeh,  iN'orth  Carolina,  being  duly  swoni,  deposes  and  says: 

At  about  eight  o'clock  on  the  morning  of  January  31,  I  was  on 
the  marsh  near  my  house  and  heard  at  sliort  intervals  peculiar  cries, 
like  the  sound  of  many  human  voices,  and  stopped  to  listen.  The  Avind 
was  from  the  eastward,  tliick  weather,  and  the  sounds  seemed  to  i>ro- 
ceed  froiu  the  direction  of  the  ocean.  Just  at  this  time  I  was  called  by 
Jaines  E.  Capps,  a  boy,  who  was  in  one  of  the  upper  windows  of  my 
house.  I  went  with  all  speed  to  the  house.  I  found  my  horse  ready  to 
be  saddled.  The  boy  said  he  had  been  to  the  beach  and  that  then*  was 
a  steamer  ashore  just  abreast  of  my  house,  and  that  he  thought  there 
were  women  aboard.  I  mounted  my  horse  and  galloped  to  the  beach 
abreast  the  T\Teck,  waved  my  hat  to  the  people  on  board  to  let  them 
know  assistance  would  be  rendered,  and  galloped  up  the  beach  to  give 
information  to  Station  No.  4. 

I  noticed  that  the  steamer  was  lying  about  100  yards  from  the  shore 
(it  being  then  low  water)  and  heading  about  west-southwest.  She  was 
square-rigged  forward,  fore-and-aft  rigged  aft,  and  her  mainmast  lia<l 
fallen,  also  her  smoke-stack.  There  were  many  peojile  on  board,  a 
great  number  of  them  with  cork  jackets  on.  They  were  crying  and 
screaming  for  help.  The  se^  was  very  heavy,  about  as  heavy  as  we 
usually  have  it  here,  and  was  breaking  over  the  vessel,  which  had 
careened  over  slightly  toward  the  sea  to  the  southeast. 
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On  my  way  to  Station  4,  about  one-lialf  mile  to  northward  of  wreck  I 
noticed  a  metallic  boat  on  the  beach  all  burst  to  piecei*.  I  8ui)i)osed  it 
was  one  of  the  steamer's  boats.  I  had  got  within  about  one-quarter  of 
a  mile  from  the  station  when  I  met  one  of  the  patrol  of  Station  4  com- 
ing south.  I  asked  him  how  far  it  was  to  the  station.  He  said  about 
a  quaiter  of  a  mile.  I  told  him  there  was  a  vessel  ashore  just  abreast 
my  house  and  rode  on  toward  the  station,  the  man  following.  I  arrived 
at  station  about  half  ])aKt  eight,  as  near  as  I  can  judge ;  did  not  see 
Keeper  Chappell,  but  told  his  crew  there  was  a  vessel  ashore  just 
abreast  my  house,  and  they  immediately  commenced  preparations. 

Just  tlien  Captain  Chappell  came  up  from  the  beach,  and  I  reiterated 
my  information.  He  told  the  boys  to  get  ready  as  soon  as  poysible. 
He  asked  me  if  I  thought  he  could  get  his  boat  down  there  in  time.  I 
told  him  I  did  not,  the  distance  being  grea.t  and  the  vessel  fast  breaking 
up.  He  then  put  the  mortar  apparatus  in  the  hand-cart,  and  taking  the 
medicine-chest,  he  and  I  started  for  the  wreck,  leaving  the  crew  to  fol- 
low with  api>ai'atus. 

I  soon  after  relieved  the  keeper  of  the  medicine-chest  and  took  it  on 
my  horse  until  within  a  mile  of  the  wreck,  when  the  keei)er  took  tlie 
cliest  and  told  me  to  ride  on  quickly  and  see  if  I  could  relieve  or  assist 
tln)se  coming  off  the  wreck.  I  went  on  with  all  speed,  and  on  my  ar- 
rival found  about  twenty  ])eople  ashore  alive,  and  sent  a  number  to  my 
house  to  be  cared  for;  part  went  to  N.  E.  K.  Jones's.  They  all  had  on 
cork  jackets  when  they  came  ashore.  Saw  no  i)er8on8  washing  ashore 
at  this  time.  I  took  off  my  hat  and  waved  to  those  on  board  to  let  them 
know  that  assistance  was  coming  from  Station  4.  I  then  went  to  my 
house,  as  my  \nfe  was  sick,  where  I  found  a  number  of  the  survivors. 
Others  hiul  been  there,  and  having  warmed  themselves,  had  gone  baclv 
to  the  beach  to  render  assistance. 

I  imme<liately  went  baek  to  the  beach  ready  to  lend  a  hand,  and  com- 
menced making  fires,  as  it  was  chilly,  and  numbers  were  only  paitially 
dressed.  About  half  past  twelve  o'clock  the  life-saving  crew  aiTived 
with  the  mortar  apparatus.  By  this  time  the  wind  ha<l  shifted  to  south- 
west, and  the  mortar  api)aratus  was  put  in  position  ready  for  firing.  The 
mortar  was  aimed  to  windward,  as  I  supposed,  to  allow  for  drift.  The 
first  shot  went  over  and  to  windward  of  the  foremast,  but  the  bight  of 
line  drifted  to  leeward,  and  the  mainmast  being  gone  there  was  nothing 
to  fetch  up  the  bight  of  the  line  and  it  passed  over  the  stern  of  the 
vessel  and  overboard. 

The  line  was  then  hauled  in  with  shot  attached  by  the  life-saving 
crew,  the  mortar  reloaded  and  fired  again.  The  second  shot  was  fired 
with  apparent  success,  passing  over  the  port  fore-topsail  yard-arm,  the 
topsail  being  set  and  tlio  jib  stay.  Saw  a  man  go  aloft  to  get  the  line, 
whom  I  afterward  learned  was  the  second  mate;  passed  the  line  down 
to  the  crew  on  deck,  avIio  began  pulling  on  it.  They  had  got  the  tail- 
block,  with  tally-board  attached,  within  about  150  feet  of  the  side  of 
the  vessel  when  the  line  parted,  there  being  a  heavy  current  setting  to 
the  northward,  and  bringing,  according  to  my  judgment,  a  heavy  strain 
upon  the  whip.  The  shot-line,  minus  the  ball,  was  hauled  in  a  second 
time  by  the  crew  of  Station  4,  together  with  the  whip  and  tail-block. 

Everything  was  got  ready  for  a  third  shot,  when  the  keeper  found  he 
was  out  of  powder.  I  immediately  sent  to  my  house  for  powder.  The 
mortar  was  then  loaded  for  a  third  time  and  fired,  when  the  line  parted 
at  once  near  the  ball.  The  mortar  was  loaded  with  third  and  last  ball, 
fired,  and  cut  the  line  at  the  ball  as  before  without  takmg  any  of  the 
line. 
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Just  at  this  moment  the  first  officer  of  the  stranded  vessel  came  up 
and  asked  the  crowd  if  there  was  any  possible  way  of  getting  informa- 
tion to  the  adjacent  station  soutli;  also  to  a  telegraph -operator.  Noth- 
ing was  said  for  awhile^.  I  noticed  this  and  said,  Yes,  there  is  a  way, 
tlmt  I  had  a  horse  and  man  whom  I  would  send  on  horseback  to  Mr. 
Poyner,  who  Tvould  forward  the  telegram  if  he  could;  if  not,  1  would 
see  that  the  message  was  sent  on.  I  sent  the  officer's  telegram  to  Mr. 
Poyner,  who  sent  word  back  that  he  would  send  the  telegram  on  at 
once.  This  was  about  three  in  the  afternoon.  There  was  no  one  wash- 
ing ashore  at  this  time;  they  seemed  to  be  waiting  or  holding  on,  evi- 
dently exi)ecting  assistance.  So  far  as  I  know  there  was  no  attempt 
made  by  the  people  on  board  to  send  aline  ashore  by  aca^^k  or  spar, but 
they  hallooed  and  made  motion  to  the  ett'ect  that  we  whereto  look  out  for 
a  line,  and  I  learned  afterward  from  one  of  the  survivors  that  a  man  did 
jump  overboard  witli  a  line  in  his  teeth,  intending  to  swim  ashore  with 
it,  but  they  did  not  pay  out  the  line  fast  enough  to  him,  and  he  was  com- 
pelled to  relinquish  his  hold,  and  he  swam  ashore  without  it. 

Keeper  Chappell  asked  me  if  I  could  send  a  man  baclv  to  the  station 
for  more  balls.  I  told  lum  I  could  not,  as  my  horse  had  gone  south  with 
a  telegram.  Chappell  then  said  he  didn't  know  wliat  he  should  do. 
So  far  as  I  know  there  was  no  horse  to  be  had  in  the  vicinity.  No  im- 
mediate assistance  being  rendered,  the  people  began  to  jump  overbofird 
on  doors  and  other  fragments  of  joiner-work  from  the  vessel.  Tlien  the 
station  crew,  assisted  by  N.  E.  K.  Jones,  James  E.  Capps,  and  myself, 
waded  into  the  surf  and  rescued  the  (browning  men.  My  dog  (a  large 
Newfoundland)  also  went  in  and  dragged  one  man  out. 

Shortly  afterward  a  number  of  citizens  arriv(»d  from  the  mainland 
aiul  elsewhere,  among  whom  were  Tlionms  J.  Poyner,  Captain  Everton, 
Avreok-commissioner,  John  Saunders,  Alonzo  Williams,  Buchanan  Will- 
iams, Thomas  Litchfield,  Sanford  Dunton,  John  Dunton,  and  others. 
All  united  with  us  in  saving  life.  Nearly  if  not  quite  all  of  those  saved 
had  on  cork  jackets.  There  was  a  strong  current  running  to  the  north- 
ward carrying  everything  in  that  direction.  There  wa^$  one  man  swim- 
ming ashore  who  had  on  a  cork  jacket.  lie  doubtless  w^ould  have  been 
saved,  but  a  heavy  sea  breaking  threw  a  lot  of  drift-stutf  over  him  aiul 
he  drowned.  The  beach  was  strewn  with  fragments  of  the  w^reok  for  a 
distan(;e  of  at  least  two  miles.  About  this  time  the  captain  of  the 
Kitranded  vessel  came  in  toward  tlie  shore.  Keeper  Chappell  and  myself 
seized  hold  of  him  and  brought  him  ashore.  He  had  on  a  rubber"  suit 
(Merriman's). 

Sliortly  after  tliis  (just  before  sunset)  the  foremast  fell,  covering  a 
number  of  people  under  the  sail  and  killing  and  crii)pling  a  great  many 
and  knocking  them  overboard.  A  few  minutes  after  this  the  vessel  broke 
up  and  disappeared  almost  entirely.  There  was  a  great  struggle  now  to 
save  life,  as  everybody  who  had  remained  on  the  vessel  up  to  this  time 
was  overboard.  We  all  pitched  in  and  did  our  best.  Don't  know  how 
numy  were  saved  in  all,  but  think  at  l(*ast  one  hundred.  At  about  sun- 
set I  left  the  beach ;  1  was  lame,  having  been  stnick  by  a  drifting  door 
while  endeavoring  to  save  life.  I  took  the  captain  of  tlie  steamer  to  my 
house,  where  the  purser  and  twelve  others  (survivors)  were  being  ])rop- 
erly  taken  care  of.  About  seven  in  the  evening  a  suifnmn  from  Station 
5  came  up  and  asked  me  if  I  could  take  care  of  a  woman,  one  of  the 
survivors.  I  told  him  yes,  if  they  could  get  her  here.  I  gave  them  my 
wife's  cloak.  Mr.  Josephus  Baum's  cart  being  on  the  beach,  she  wtis 
tuken  to  his  house  and  properly  taken  care  of. 

Wiien  I  left  the  beach  saw  a  great  number  of  survivors  round  the 
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fires.  Tliere  were  a  great  many  more  people  there  than  I  could  take 
care  of.  I  remained  home  all  niglit,  and  next  moraing  (Fridny,  1st) 
went  back  to  the  beach,  saw  a  number  of  the  shipwrecked  people, 
who  said  they  had  ha<l  nothing  to  eat  for  two  days.  I  sent  a  luim- 
ber  of  them  to  my  house  at  different  times  throughout  the  day  for 
food  and  shelter.  There  was  one  man  lying  down  on  a  bench  by  a  fire 
suffering  very  much,  having  been  injured  internally  by  the  wi^eck.  I 
told  Keeper  Chappell  of  this,  and  he  took  his  medicine-chest,  went  im- 
mediately to  the  man,  gave  him  some  brandy,  and  applied  mustard- 
plasters.  Josephus  Baum  soon  came  in  a  cart,  took  the  man  to  his 
house,  and  properly  cared  for  him.  John  Baker  and  others  contributed 
clothing  for  the  man. 

The  captain  of  the  steamer  directed  me  to  emi>loy  hands  to  gather  up 
the  property  and  take  care  of  it,  and  bury  the  bodies.  We  biu'ied  about 
twenty-three  5  all  those  whose  names  could  be  ascertfiined  I  wrote  with 
a  i)encil  or  red  chalk  on  the  head  boards ;  and  they  are  so  buried  a«  to 
be  quickly  and  easily  identified  by  myself.  Jimmy  Williams,  Joshua 
Beaseley,  Benjamin  S.  Harrison,  and  two  others  (names  I  don't  remem- 
ber) assisted  in  burying  the  dead.  I  saw  no  jewelry  or  trinkets  of  any 
kind  on  any  of  the  bodies. 

Joshua  Beaseley  told  me  that  while  they  were  burying  tlie  bodies  one 
of  the  survivors  came  up  and  said  he  was  searching  for  liis  chum ;  that 
he  had  813  or  $15  on  him,  and  he  wanted  to  get  it  and  take  it  to  his 
wife.  He  found  his  chum,  knew  him,  and  found  the  money,  and  took 
it  from  him  in  Beaseley's  presence.  We  got  through  burying  the  bodies 
just  before  night.  It  was  said  there  was  a  great  deal  of  i)ro vision  aboard, 
but  I  saw  very  little  of  it.  What  I  did  see  was  a  few  barrels  of  hard 
bread. 

On  Friday  night  I  took  care  of  sixteen  persons,  among  whom  were 
George  A.  Yoke,  Thomas  Cogan,  B.  J.  White,  E.  Clark,  and  A.  W. 
Newton. 

This  is  all  I  know  of  the  wreck  of  the  steamer  Metropolis. 

S.  C.  BKOCK. 

Personally  appeared  before  me  and  testified  to  the  foregoing  this  4th 
of  February,  1678. 

WALTEE  WALTOX, 
Assistant  Inspector  and  Acting  Snperintendent 

John  J.  Dunton,  being  duly  sworn,  deposes  and  says: 

I  left  my  house,  "  Ligltt-House  Club,"  Currituck  Beach,  about  nine 
o'clock,  going  down  the  beach  south,  and  al)out  0.30  a.  m.  meeting  sur- 
vivors from  the  Metropolis  coming  to  the  house.  Turning  my  horse 
around,  riding  ba<5k  as  soon  as  possible,  finding  some  of  the  survivors 
at  my  house  when  I  reached  there,  I  gave  them  all  the  clothes  I  had 
except  one  suit,  and  putting  a  man  on  my  horse  sent  him  to  Life-Savhig 
Station  4  for  a^ssistance;  but  Mr.  Brock  being  ahead  of  me  my  horse 
turned  back  home.  I  hitclied  him  to  the  cait,  and  started  to  the  ^\'reck 
to  render  assistance,  together  with  the  first  mate  of  the  stranded  vessel. 
I  rode  about  one-eighth  mile  down  the  beach,  when  I  overtook  tlie  life- 
saving  crew,  Station  4,  with  their  hand-cart,  shot-line,  mortar,  and 
wliip-line.  They  wer6  worn  down,  it  being  a  bad  beach  for  men  to 
ti'avel,  and  asked  me  for  assistance.  1  hitclied  on  to  the  cart  and  was 
glad  to  do  80.  I  took  them  down  to  the  wreck.  We  arrived  at  the 
wreck  about  twelve  o'clock.    The  mortar  was  immediately   got   into 
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operation.  The  first  sliot  parted  tlie  line.  The  second  shot  parted  tlie 
line.  The  third  shot  went  ov'er  the  fore-topsail-yard,  and  the  line  caught 
on  yard-arm.  Secjond  mate  j;ot  the  line,  overhauled  it  down  to  the  peo- 
ple on  deck  on  the  starboard  side.  The  line  was  hauled  across  the  fore- 
stay.  The  whip  ji^ot  halfway  to  the  ship  when  it  fouled  with  something 
under  water,  and  the  shot-line  broke.  The  fourth  shot  was  then  tired 
and  parted  line.  There  was  a  strong  current  running  at  the  time,  and 
too  many  men  i)ulling  at  the  shot-line.  Two  of  the  life-saving  crew 
started  immediately  for  the  station  for  both  i)owder  and  balls.  Soon 
after  that  the  people  began  to  jump  overboard  and  leave  the  ship.  We 
all,  citizens  and  life-saving  crew,  pulled  the  drowning  men  out  of  the 
surf.  8uifman  Gillett,  Station  4,  with  a  line  tied  around  his  body,  and 
myself  hold  of  the  line,  went  in  and  pulled  all  out  we  could.  A  little 
before  sunset  the  foremast  fell,  and  the  ship  broke  up  completely.  By 
dusk  all  that  could  be  saved  were  rescued.  I  think  we  saved  at  least 
one  hundred  and  twenty-five.  I  then  retiuned  home,  found  my  house 
crowded  wuth  the  survivors,  about  seventy  in  all,  whom  I  fed  and  took 
care  of  to  the  best  of  my  ability  and  means.  They  remained  at  my  house 
until  Saturday  noon,  when  they  left  in  the  steamer  Cygnet  for  Xorfolk. 
I  would  like  to  state  that  on  Friday  evening,  the  day  after  the  wreck, 
I  wa.s  on  my  way  home,  coming  up  the  beach  I  saw  a  man  (one  of  the 
survivors)  break  open  the  surgeon's  case  of  instruments.  The  first  offi- 
cer rebuked  the  man  for  it.  This  is  all  I  know  in  relation  to  the  wreck 
of  the  steamer  Metropolis. 

JOHN  J.  DUXTOX. 

Personally  ai)p(^ared  before  me  and  testified  to  the  foregoing  this  Itli 
day  of  February,  1878. 

WALTER  WALTON, 
Assistant  Inspector  and  Acting  Superintendent. 

Mr.  N.  G.  BuRBis,  keeper  of  Currituck  light-liouse,  North  Carolina 
being  duly  sworn,  deposes  and  says : 

About  10  o'clock  in  the  forenoon  of  Thursday.  January  31, 1  was  in- 
formed by  a  messenger  from  the  Light-House  Club  that  there  was  a 
vessel  ashore.  This  was,  I  think,  before  information  was  received  by 
Life-Saving  Station  4.  The  weather  was  foggy.  I  immediately  started 
down  the  beach,  and  on  my  way  was  overtaken  by  the  crew  of  Life-Saving 
Station  4,  with  mortar  apparatus.  I  was  accompanied  by  both  the  assist- 
ant light-keepers.  We  had  got  down  some  distance  when  we  saw  the 
body  of  a  man  washed  up  on  the  beach.  We  went  along  a  little  fui- 
ther  and  we  saw  the  body  of  a  woman  also  on  the  beach.  They  were 
insensible,  but  nevertheless  we  endeavored  to  resuscitate?  them,  but 
without  success.  We  went  on  a  little  farther,  and  we  saw  througli  tlie 
mist  the  wTeck.  Saw  only  one  mast,  smoke-stiick  gone,  and  the  greater 
portion  of  the  vessel  broken  up.  and  the  deck  covered  with  people.  In  a 
short  time  the  mortar  apparatus  was  brought  into  requisition.  At  the 
first  fire  the  ball  missed  the  wreck.  The  second  shot,  however,  the  line 
fell  across  the  jib-stay,  well  up.  The  crew  of  the  vessel  began  hauling 
on  the  shot-line ;  they  had  got  the  block  within  75  yards  of  the  ^'es8el 
when  the  line  parted.  Then  i)reparations  were  made  for  a  third  shot, 
the  mortar  fired  and  the  line  parted.  They  again  got  the  mortar  ready 
and  the  fourth  shot  fired,  the  line  parted  as  before.  During  the  firing 
I  was  busy  faking  the  line  down  on  the  beach,  and  didn't  know  exactly 
what  was  going  on  on  the  beach.  The  people  on  board  then  saw  theie 
was  nothing  being  done  for  their  help,  and  began  jumping  overboard. 
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Then  we  all  endeavored  to  save  life  to  the  best  advantage;  three  men 
I  noticed  particularly  who,  by  their  extraoniinary  and  prolonged  exer- 
tions in  rescuing  life,  seemed  to  distinguish  themselves.  Their  names 
were  John  J.  Dunton,  and  Surfmen  Gillett  and  Gillikin,  of  Life-Saving 
Station  4.  Mr.  Brock,  William  Jones,  with  many  other  citizens  also, 
were  particularly  noticeable  in  their  eagerness  and  willingness  to  save 
life.  About  four  o'clock  in  the  afternoon,  I,  being  completely  worn  out 
and  exhausted,  started  for  home.  When  near  the  light-house  I  turned 
and  looked  back  and  saw  the  mast  had  fallen,  and  no  sign  of  the  vessel 
remained.  I  took  one  of  the  survivors  home  with  me,  and  shortly  after 
my  arrival  a  great  many  more  of  the  survivors  in  an  exhausted  and 
destitute  condition  flocked  to  the  house.  I  ftirnished  food  and  shelter 
for  sixty-one  persons  that  night,  and  for  about  seventy-six  for  break- 
fast and  dinner ;  also  sheltered  them  that  night  and  gave  them  a  break- 
fast the  following  morning  ( Saturday).  They  left  at  noon  for  the  steamer 
to  Norfolk,  Va.  This  is  all  I  know  in  relation  to  the  wreck  of  the 
steamer  Metropolis. 

N.  G.  BUEEIS. 

Personally  appeared  before  me  and  testified  to  the  foregoing,  this  4th 
day  of  February,  1878. 

WALTER  W" ALTON, 
Assistant  Inspector  and  Acting  Superintendent 

James  E.  Capps,  gunner  and  trapper,  of  Currituck  Beach,  North 
Carolina,  being  duly  sworn,  deposes  and  says: 

About  eight  o'clock  in  the  morning  of  Thursday,  January  31,  myself 
and  N.  E.  Jones  were  walking  across  the  beach  toward  the  surf  when 
I  looked  in  a  northerly  direction  and  saw  the  mast  of  the  vessel  close 
in.  The  weather  was  foggy.  I  said  to  Jones,  "  Yonder  is  a  vessel's 
mast,''  and  we  hurried  toward  it  as  quickly  as  possible.  At  first  Mr. 
Jones  said  it  must  be  a  vessel  abandoned,  and  that  some  vessel  h  id 
taken  the  people  off.  As  we  got  closer  we  could  see  people  on  board 
moving  about ;  they  waved  their  hats  to  us  and  hallooed  for  help.  Mr. 
Jones  then  told  me  to  go  and  inform  Mr.  Brock,  so  that  he  could  go 
and  let  the  life-saving  crew  at  Station  No.  4  know  it.  I  hurried  over  t3 
the  sound  shore  and  told  Mr.  Brock,  who  mounted  his  horse  and  rode  at 
full  speed  north  toward  the  station.  I  ran  back  to  the  beaeh  to  help  to 
feave  the  people  struggling  in  the  water.  The  vessel  was  lying  in  about 
a  northeast  and  southwest  direction  and  was  already  much  torn  up;  the 
sea  was  breaking  all  over  her;  one  mast  was  standing  with  sail  set  on 
it,  and  the  smoke-stack  was  gone.  At  this  time  only  a  few  men  (natives) 
were  on  the  beach  ;  don't  remember  their  names.  We  saved  the  people 
by  taking  hold  of  hands  and  wading  into  the  surf.  About  nine  o'clock 
Mr.  Brock  returned  from  the  station,  and  afterward  assisted  in  saving 
life.  At  about  ten  or  eleven  o'clock  in  the  forenoon  the  mortar  ap])a- 
ratus  from  Station  4  arrived.  I  was  not  immediately  present  when  the 
mortar  was  first  fired,  being  a  little  way  up  the  beach.  The  first  sho*, 
I  think,  did  not  reach  the  vessel,  but  the  second  shot  landed  the  line 
across  the  upper  rigging.  Saw  one  of  the  crew  go  aloft  to  get  the  line, 
which  was  then  seized  hold  of  by  the  crew  below.  Don't  know  whether 
they  got  the  whip  on  board  or  not ;  think  they  did  not,  for  the  mortar 
was  fired  again  with  some  powder  which  I  brought  from  Mr.  Brock's. 
I  can't  state  how  the  apparatus  worked  because  I  went  up  the  beach  a 
short  distance  to  see  if  there  were  any  more  people  coming  ashore.  J 
went  north  because  the  current  was  running  strong  in  that  direction. 

After  the  mortar  apparatus  failed  the  people  began  jumping  overboard 
and  trying  to  get  on  floating  pieces  of  timber.    The  men  on  the  beach 
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all  turned  in  and  helped  the  Rtiii^glers  ash(Mre.  I  didn^t  notice  when 
the  mast  fell,  as  I  was  busy  hauling  the  people  out  of  the  water.  I 
worked,  with  others,  until  sunset ;  by  that  time  the  vessel  had  all 
broken  up,  and  those  that  could  be  seen  alive  were  saved.  I  tbink  we 
rescued  over  100.  I  noticed  about  10  or  15  dead  bodies,  some  of  whoni 
had  on  cork  jackets,  but  were  bruised.  I  left  the  beach  about  dark  and 
went  home  to  Mr.  Jones's;  saw  Mr.  Harrison,  one  of  the  sui-vivors,  there, 
who  asked  me  and  elones  to  go  down  t4>  the  beach  with  him  to  look^lbr 
the  body  of  his  wife.  We  found  her  laid  out  proiwrly  and  covered  up. 
We  then  returned  back  to  the  house.  The  next  morning,  Friday,  l»t 
instant,  Mr.  Jones  and  I  went  to  the  beach  near  the  scene  of  the  wreck  f 
saw  the  telegraph  operator  from  Kittyhawk  at  work.  At  his  request 
I  waited  on  him,  and  carried  his  meals.  The  opei*ator  was  working  out'- 
doors.  I  saw  a  number  of  natives  on  the  beach ;  don't  remember  theii 
names.  This  is  all  I  know  in  relation  to  the  wreck  of  the  steamer  Me- 
tropolis. 

hill 

JAMES  E.  +  KAPPS. 

mark. 

Sworn  and  subscribed  to  l)efore  me  this  4th  dav  of  February,  1878. 

WALTER  WALTON, 
Atfsistant  Inftpecior  and  Act  in  g  ISuperintendent 

Sixth  Life-Saving  District, 


Abstract  of  the  documentary  history  of  the  steamship  MetropoliSjformerlf 

the  Stars  and  Stripes, 

AS  ^*  STARS   AND  STRIPES.'^ 

First  register  (temporary)  issued  New  York,  May  22, 1861;  built  at 
Mystic,  Conn.,  by  Mallory;  length,  147  feet;  beam,  34  feet;  depth,  9 
feet ;  407|f  tons,  old  measurement.  Register  surrendered  July  30, 1861. 
Sold  to  United  States. 

Second  register  (permanent)  issued  Philadelphia,  September  18, 1865* 
Purchased  of  the  United  States.  No  evidence  produced  of  time  or  place 
of  building.  Remeasured  and  register  issued  by  direction  of  Secretary 
of  the  Treasury,  per  letter  of  September  1, 18(55.  Length,  142.9  feet ; 
beam,  35  feet;  depth,  16  feet;  tons,  484  (new  measurement). 

There  were  several  changes  of  papers  after  this  register  until  May  10, 
1871,  when  an  enrollment  was  issued  at  S^ew  York.  Owners,  John  Hege- 
man,  jr.,  Benjamin  P.  Lunt,  and  Oeorge  I).  Lunt ;  captain,  Jere  Lunt, 
all  of  New  York.  Surrendered  at  New  York  July  20,  1871.  Cause  of 
surrender  stilted,  "  vessel  broken  up." 

AS  THE   "METROPOLIS." 

First  register  (temporary)  issued  at  Newburyport,  Mass.,  August  28, 
1871 ;  not  stated  whether  built  or  rebuilt.  Owners,  (xeorge  I).  Lunt, 
Benjamin  P.  liunt,  and  John  Hegeraan,  jr.,  copartners  in  |;  George  I). 
I^unt  i  and  C.  W.  Copeland  ^,  of  New  York,  and  M.  H.  Simpson  f,  of 
Boston ;  captain,  Jere  Lunt.  licngth,  198.6  feet ;  beam,  34.2  feet ; 
depth,  16  feet ;  tonnage,  879  tons.  Puqwrts  to  have  been  issue<i  "  on 
master  carpenter's  certificate."  Register  indorsed  in  pencil,  "  Not  to  be 
surreiHl<*red  until  master  cari)enter's  certificate  is  produced." 

The  master  carpenter's  certificate  wa*4  never  i)roduced,  but  the  tempo- 
rally register  was  surrendered  at  New  York,  Septeml)er  29,  1871,  and  a 
permanent  one  issued  upon  the  nondescript  oath  of  Benjamin  P.  Lunt, 
(leorge  I).  Lunt,  and  John  Hegeman,  jr.,  that  the  vessel  was  built  for 
them  in  Augueit,  1871,  at  Newburyi)ort. 


REPORT  OF  LIEUTENANT  T.  D.  WALKER 


UPON  THE 


WRECK  OF  THE  SCHOONER  BERLIN. 


REPORT  OF  LIEUTENANT  T.  D.  WALKER,  ASSISTANT  IN- 
SPECTOR OP  LIFE-SAVING  STATIONS,  UPON  THE  WRECK 
OF  THE  SCHOONER  BERLIN. 


Office  of  Inspector  of  Life-Saving  Stations, 
No.  16  Broadway,  Netc  York,  January  2,  1878. 

Sir:  Respectfully  referring  to  department  letter  of  November  23, 
1877,  (S.  I.  K.^  directing  me  to  proceed  at  once  to  Life-Saving  Station  No. 
1,  Point  aux  Barques,  District  No.  9,  for  the  purpose  of  investigating  all 
the  circumst^ances  connected  with  the  late  wreck  of  the  schooner  Berlin, 
which  occurred  on  November  8, 1  have  the  honor  to  report  that  I  reached 
Detroit  on  November  26,  and  was  there  joined  by  Superintendent  Joseph 
SaAvyer,  who  handed  me  a  communication  addressed  to  himself,  under 
date  of  November  12, 1877,  with  the  names  of  R.  Cooley,  C.  H.  Cooley, 
F.  Dhyse,  and  Frank  WiLson  appended  as  signatures  thereto,  said  letter 
charging  that  on  November  9,  at  5  a.  m.,  a  telegraphic  dispatch  was 
transmitted  from  the  vicinity  of  the  wreck  of  the  schooner  Berlin  to  the 
keei)er  of  Life- Saving  Station  No.  1,  at  Point  aux  Barques,  informing 
him  of  the  disaster;  that  said  keeper,  together  with  his  crew,  failed  to 
an'ive  in  response  to  the  summons  until  sundown;  that  although  the 
distance  required  to  be  traveled  was  but  five  miles  and  the  weather  calm 
enough  to  launch  and  manage  a  common  yawl-boat,  the  surf-boat  was 
brought  on  a  wagon;  and  that  by  such  tardy  action  three  men  were  per- 
mitted to  perish.  The  following  names  are  also  mentioned  as  those  of 
persons  cognizant  of  the  alleged  facts  recited  in  the  letter :  Captain  Peer, 
Captain  Walters,  Captain  White,  Oliver  Bosely,  James  Hamilton,  Jarne^ 
Calhan,  and  Eugene  Foote. 

Leaving  Detroit  on  the  27th,  we  proceeded  to  Port  Hope,  Michigan, 
by  steamer;  and  as  it  was  deemed  necessary,  in  order  to  obtiain  all  the 
information  possible,  to  visit  Port  Austin,  Grindstone  City,  Huron  (a  point 
some  three  miles  inland  from  the  latter  place),  the  light-house  at  Point 
aux  Barques,  and  also  the  life-saving  station,  a  team  was  hii-ed  to  con- 
vey us  thither.  Of  the  persons  whose  names  appear  as  signers  to  the 
letter  containing  the  charges,  but  two  could  be  found,  viz :  C.  H.  Cooley 
and  R.  Cooley,  the  latter,  father  of  C.  H.  Cooley,  denying  that  he  signed 
the  letter,  although  admitting  that  he  had  previously  authorized  the  use 
of  his  name  at  such  time  as  a  letter  might  be  sent — a  comparison  of  dates 
thus  clearly  indicating  that  a  pretext  for  such  letter  had  been  anxiously 
sought  for  by  the  parties  above  named.  Frederick  Dhyse  and  Frank 
Wilson  were  absent  at  a  lumber-camp,  several  miles  distant.  Of  those 
named  in  the  body  of  the  letter.  Captain  White,  James  Hamilton,  James 
Calhan,  and  Eugene  Foote  could  not  be  found,  although  a  messenger, 
acquainted  with  their  usual  abiding-places,  was  dispatched  in  search  of 
them. 

The  direct  evidence  obtained  during  the  investigation  is  embodied  in 
the  sworn  statements  of  C.  H.  Cooley,  R.  Cooley,  Frank  Walters,  A.  G. 
Peer,  Oliver  Bosely,  George  Robertson,  James  Green,  Charles  E.  Thomp- 
son, Andrew  Shaw,  Keei)er  C.  E.  McDonald,  and  Surfinan  Henry  Martin^. 
Refeixing  to  the  e\idence  of  Keeper  McDonald  and  Sur&nan  Martin,  Ik 
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would  respectfully  state,  in  view  of  the  fact  that  the  affidavits  of  Messrs* 
Robertson,  Green.  Thompson,  Shaw,  and  Bosely  were  so  emphatic  in 
contradiction  of  trie  charges  against  McDonald,  that  upon  reaching  the 
station  on  November  30,  and  reducing  to  writing  the  statements  of  Mc- 
Donald ahd  Martin,  and  aftor  making  a  preliminary  examination  of  the 
other  men  composing  the  crew,  under  oath,  the  testimony  was  found  to 
agree  so  closely  that  I  deemed  it  unnecessary  to  reduce  each  to  writing, 
but  caused  them  to  affix  their  signatures  to  the  statement  of  the  latter, 
to  wliich  they  unliesitatingly  consented.  This  fact  is  submitted  as  a 
sufficient  reason  for  the  omission  of  their  testimony  in  full.  Ijetters 
addressed  to  Superintendent  Sawyer  by  County  Prosecuting- Attorney 
K  Winsor,  of  Port  Austin,  James  Green,  Ira  West,  and  George  Robert- 
son, of  Grindstone  City,  and  Andrew  Shaw,  principal  keeper  of  Point 
aux  Barques  light-house,  are  also  inclosed,  and  in  transmitting  these 
and  the  sworn  evidence  to  the  department  for  its  consideration,  1  desire 
to  state  that  during  the  course  of  the  investigation,  and  in  conversations 
with  Mr.  Winsor  above  named,  Mr.  George  H.  Worthington,  proprietor 
of  extensive  quarries  in  the  States  of  Ohio  and  Michigan,  and  other  per- 
sons in  the  vicinity  of  the  scene  of  the  wreck,  it  was  clearly  demonstrated 
that  public  sentiment  completely  exonerated  the  crew  of  the  station  from 
blame  in  the  matter ;  in  fact,  not  one  word  of  reproach  was  uttered  by 
those  who  witnessed  the  affair  and  were  conversant  with  all  the  circum- 
stances sunt)unding  it,  the  unanimous  opinion  being  that  the  charges 
emanated  from  a  few  irresponsible  persons  of  questionable  character 
residing  some  miles  back  in  the  interior,  who  were  not  present  at  the  time 
the  boat  went  off  to  the  rescue,  and  who  probably  preferred  the  charges 
at  the  instigation  of  the  man  named  Frank  Walters.  In  this  connection 
it  will  be  perceived  that  the  latter  individual  shrewdly  declined  to  sign 
his  name  to  the  document,  although  he  states  that  it  was  written  at 
his  house. 

After  a  carefiil  review  of  the  evidence,  &c.,  the  faets  attending  the 
disaster  appear  to  have  been  as  follows:  The  night  of  November  8,  was 
dark,  with  a  str<mg  gale  blowing  from  northeast,  and  rain.  The 
schooner  Berlin,  of  Buffalo,  with  six  persons  on  board,  all  told, 
grounded  at  the  outer  edge  of  Burnt  Cabin  Point  Reef,  several  miles  in 
a  west-northwest  direction  from  Point  aux  Barques  light-house,  at  about 
7  or  8  o'clock  p.  m.  During  the  night  she  gradually  worked  inshore, 
and  at  about  daylight  on  the  following  morning  (9th)  commenced  break- 
ing up;  the  distance  at  which  she  then  lay  being  about  one-half  a  mile 
from  tbe  shore. 

The  coarse  pursued  by  the  unfortunate  crew  during  this  inten^al  does 
BOt  appear,  although  one  man  perished  while  in  the  rigging.  At  day- 
light, the  master,  A.  M.  Johnston,  of  Buffalo,  and  another  man  were 
washed  overboard  and  lost.  Soon  after  daylight,  the  master's  son,  who 
was  one  of  the  crew,  overcome  with  despair  at  the  loss  of  his  father, 
became  an  easy  victim  to  the  force  of  the  seas  that  swept  over  the  ves- 
fijel,  and  he  fell,  entangled  in  the  wreckage  floating  to  leeward  of  what 
remained  of  the  hull. 

In  the  mean  time  inhabitants  of  Grindstone  City  had  discovered  the 
vessel,  and  Messrs.  Robertson  and  Peer,  after  surveying  the  situa- 
tion, (^lled  at  the  telegraph-office  for  the  purpose  of  notifying  the  crew 
of  Station  No.  1,  at  Point  aux  Barques,  a  dispatch  to  that  eflect  being 
forwarded  by  James  Green.  This  action  appears  to  have  been  abso- 
lutely necessary  in  order  to  apprise  the  station-men  of  the  disaster,  as 
the  natural  cut'vature  of  the  coastline,  in  a  northerly  and  westerly 
/direction,  would  effectually  prevent  the  discovery  of  a  vessel  ashore  in 
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the  direction  of  Grindstone  Glty  at  a  mach  less  distance  from  the  station 
than  where  the  Berlin  struck ;  and  any  information  of  that  nature  must 
necessarily  reach  the  st-ation  from  persons  living^  in  that  vicinity.  The 
evidence  of  the  telegraph-operators  confirms  the  statement  of  Keeper 
McDonald  that  the  message  did  not  reach  the  station  until  about  ten 
o'clock,  and  disproves  the  charge  that  a  message  was  sent  at  five  o'clock^ 
4Some  time  before  daylight.  At  the  hour  the  dispatch  was  received  the 
sea  was  roiming  so  high  and  the  prospect  of  pulling  the  boat  broad- 
side to  the  breakers  a  distance  of  eight  or  nine  miles  so  extremely  haz- 
ardoas  that  Kee^  er  McI>onald  determined  to  transport  his  boat  by  land 
to  the  sce«e  of  the  wreck.  He  therefore,  in  \iew  of  the  uneven  and 
heavy  condition  of  the  roads,  procured,  as  soon  as  it  was  possible,  the 
use  of  two  pairs  of  horses,  one  pair  from  Mr.  Andrew  Shaw,  of  the 
light-house  near  by,  and  the  other  from  Mr.  Dixon,  residing  two  or  three 
miles  distant.  Personal  observation  of  the  roads  traverf^  in  oi;der  to 
reach  ttie  scene  of  the  wreck  leads  me  to  the  belief  that  McDonald's 
judgment  in  this  course  was  correct.  The  boat  arrived  abreast  the 
wreck  at  about  3  p.  m.^  and  was  at  once  launched  and  pulled  for  it; 
there  being  but  a  portion  of  the  bow  above  water,  and  that  at  the 
distance  from  the  shore  previously  indicated,  viz,  one-half  a  raiku  Two 
men  were  found  clinging  to  the  wreck  in  a  benumbed  and  exhausted 
condition,  and  after  taking  them  into  the  boat  the  body  of  the  cap- 
tmn's  son  was  also  recovered  and  all  conveyed  to  the  shore.  Ui>on 
landing  active  measures  were  at  once  taken  to  revive  the  survivors, 
one  of  the  surfmen  being  sent  to  a  neighboring  store  for  some  brandy 
as  a  stimulant. 

About  this  time  (3.30  p.  m.)  word  was  received  from  a  messenger  that 
a  second  vessel,  the  Triumph,  was  ashore  nearly  high  and  dry  about 
one  and  a  half  miles  west  of  the  Berlin,  and  the  surf-boat  was  at  once 
placed  on  tiyd  carriage  for  conveyance  thither,  but  upon  the  arrival  of 
a  second  person  with  intelligence  that  the  crew  were  safely  landed,  the 
keeper  started  ofT  on  horseback  alone  to  learn  the  particulars,  after  in- 
structing his  men  to  pro|)erly  care  lor  those  saved  from  the  Beiiin.  Tliis 
done,  the  crew  of  the  station  in  charge  of  the  keeper  remained  in  the 
vicinity  until  the  afternoon  of  Sunday,  November  11,  in  order  to 
search  for  the  remaining  bodies,  and  save  such  parts  of  the  wreck 
as  might  be  washed  on  shore;  during  which  time  one  body  was  re- 
eovered  on  the  10th,  and  decently  interred  by  the  crew  on  the  day 
following. 

After  doing  all  in  their  power  to  make  the  two  survivors  comfortable, 
and  procuring  for  them  transportation  to  Port  Huron,  en  route  to  Buffalo, 
and  placing  the  body  of  die  captain^s  son  in  their  chaj^e,  Kee];)er 
McDonald  and  his  crew  returned  in  their  boat,  under  sail,  on  the  after- 
noon of  the  11th. 

The  eonsequences  resulting  from  the  wreck  may  be  sunmied  in 
brief  as  follows:  Of  six  persons  on  board,  two  were  saved  and  four 
lost;  two  of  the  bodies  of  the  latter  being  reeoveied  and  properly  care4 
for. 

It  is  to  be  dex>lored  that  assistance  could  not  be  rendered  at  an  earlier 
hour,  but  I  was  informed  by  Mr.  Bobertson  that  he  consi<iered  it  very 
doubtful  if  more  could  have  been  accomplished  even  if  the  boat  had 
reached  the  spot  when  the  vessel  was  first  discovered  in  the  early  morn- 
ing light,  as  the  masts  fell  and  the  vessel  became  a  complete  wreck 
about  that  time.  Her  speedy  breaking  up  is  explained  by  noting  the 
fact  that  she  was  twenty-four  years  old  and  in  a  very  unsound  eondi- 
taon. 
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In  view  of  the  foregoing,  and  tlie  additional  fact  tliat  some  difficulty 
was  encountered  in  obtaining  the  statements  of  the  two  Cooleys  and 
Frank  Walters,  I  respectfully  submit  the  opinion  that  the  charge  of 
dereliction  of  duty  against  Keeper  McDonald  has  not  been  sustained, 
and  that  no  just  ground  existed  for  the  complaint. 

Before  closing  this  report  I  would  resiKJCtfully  recommend  approval 
and  payment  of  the  expense  incurred  by  Keeper  McDonald  for  hire  of 
teams,  as  without  such  aid  it  is  doubtful  if  the  boat  could  have  reached 
the  locaUty  of  the  wreck  before  nightfall,  the  result  of  which  would  have 
rendered  the  journey  fruitless,  as  the  two  men  were  nearly  exhausted 
when  rescued. 

Absence  from  New  York  upon  special  duty  in  the  third  district  under 
department  order  of  November  28,  1877,  (S.  I.  K.),  has  prevented  the 
submission  of  this  report  at  an  earlier  date. 

Veiy  respectfully,  youi'  obedient  servant, 

THOMAS  D.  WALKER, 
Lieute7iant  United  States  Revenue  Marine^ 

AsHwtant  Injector. 
Hon.  John  Sherman, 

Secretary  of  the  Trea^mry^ 


APPROPRIATIONS  AND  EXPENDITURES. 


STATEMENTS  SHOWING  THE  APPROPRIATIONS  AND  EXPENDITMES 
FOR  THE  MAINTENANCE  OF  THE  LIFE-SAVING  SERVICE  FOR  THE 
FISCAL  YEAR  ENDING  JUNE  30,  1878. 


APPROPRIATION — ^LIFE-SAVING  SERVICE,  1878. 

For  flalary  of  one  superintendent  of  life-saving  stations  on 

the  coasts  of  Maine  and  New  Hampshire,  district  No.  1 |1, 000  00 

For  salary  of  one  superintendent  of  life-saving'  stations  on 

the  coast  of  Massachusc^tts,  district  No.  2 1, 000  00 

For  salary  of  one  superintendent  of  life-saving  stations  on 

the  coast  of  Long  Island,  district  No.  3 1, 500  00 

For  salary  of  one  assistant  superintendent  of  life-saving  sta- 
tions on  the  coast  of  Kliode  Island,  district  No.  3 500  00 

For  salary  of  one  sui)erintendent  of  life-saving  stations  on 

the  coast  of  New  Jersey,  district  No.  4 1, 500  00 

For  salary  of  one  superintendent  of  life-saving  stations  on 

the  coasts  of  Delaware,  Maryland,  and  Virginia,  district 

No.  5 ; 1,000  00 

For  salary  of  one  superintendent  of  life-saving  stations  on 

the  coasts  of  Virginia  and  North  Carolina,  district  No.  6  . .  1, 000  00 
For  Hillary  of  one  superintendent  of  life-saving  stations  on 

the  coast  of  Florida,  district  No.  7 1,000  00 

For  salary  of  one  superintendent  of  life-saving  stations  on 

the  coasts  of  Lakes  Erie  and  Ontario,  district  No.  8 1,000  00 

For  salary  of  one  superintendent  of  life-saving  stations  on 

the  coasts  of  Lakes  Huron  and  Superior,  district  No.  9 1,000  00 

For  salarv  of  one  su)>erintendent  of  life-saving  stations  on 

the  coast  of  Lake  Michigan,  district  No.  10 1, 000  00 

For  salaries  of  150  keepers  of  life-saving  stations,  at  $200 

each 30,000  00 

For  salaries  of  5  keepers  of  houses  of  refuge  on  the  coast  of 

Florida,  at  $40  i)er  month  each , 2, 400  00 

For  pay  of  crews  of  exjierienced  surfmen  at  such  stations  and 

for  such  i>eriods  as  the  Secretary  of  the  Treasury  may  deem 

necessary  and  proper ". 146, 000  00 

For  comi^ensation  to  volunteers  at  life-boat  stations 8, 160  00 

Total $198,060  00 

EXPENDITURES. 

Salary  of  superintendent  of  life-saving  stations  in  district 

No.  1 $1,000  00 

Salary  of  superintendent  of  life-saving  stations  in  district 

No.  2 1,000  00 

Salarj'  of  superintendent  of  life-saving  stations  in  district 

No.  3 1,500  00 

Salarv  of  assistant  sujierintendent  of  life-saving  stations  in 

tUstrictNo.  3... 500  00 

Salary  of  superintcjulent  of  life-saving  stations  in  district 

No.  4 1,500  00 

Salary  of  superintendent  of  life-saving  stations  in  district 

No.  5 1,000  00 

Salary  of  superintendent  of  life-saving  stations  in  district 

No.  6 250  00 
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Salary  of  superintendent  of  life-saving  stations  in  district 

No.  7 $1,000  00 

Salary  of  superintendent  of  life^aving  stations  in  district 

No.  8 1,000  00 

Salary  of  superintendent  of  life-saving  stations  in  district 

No.  9 1,000  00 

Salary  of  superintendent  of  life-saving  stations  in  district 

No.  10 1,000  00 

$10,750  00 

Pay  of  145  keepers,  districts  Nos.  1,  2,  3,  4,  5,  6,  7,  8,  9,  and 

10,  quarter  ending  September  30,  1877 7, 600  00 

Pay  of  145  keepers,  districts  Nos.  1,  2,  3,  4,  5,  6,  7,  8,  9,  and 

10,  quart^'r  ending  December  31,  1877 7, 536  52 

Pay  of  147  keepers,  districts  Nos.  1,  2,  3,  4,  5,  6,  7,  8,  9,  10, 

and  11,  quarter  ending  March  31,  1878 7, 588  58 

Pay  of  147  keepers,  districts  Nos.   1,  2,  3,  4,  5,  6,  7,  8,  9,  10, 

and  11,  quarter  ending  June  30,  1878 7,656  13 

30,381  23 

Pay  of  36  surfmen  in  district  No.  1,  November  1.  1877,  to 

April  30,  1878,  inclusive '. 8,640  00 

Pay  of  84  surfmen  in  district  No.  2 — ^24,  November  1,  1877,  to 
April  30, 1878,  inclusive,  and  60,  November  1,  1877,  to  April 
15,  1878,  inclusive 18,960  00 

Pay  of  204  surfmen  in  district  No.  3 — 42,  November  15,  1877, 
to  April  15,  1878,  inclusive,  and  162,  November  15,  1877,  to 
March  31,  1878,  inclusive 37,560  00 

Pay  of  228  surfmen  in  district  No.  4—36,  November  15,  1877, 
to  April  15, 1878,  inclusive,  and  192,  November  15,  1877,  to 
March  31,  1878,  inclusive 41,735  42 

Pav  of  48  surfmen  in  district  No.  5,  December  1,  1877,  to 

March  31,  1878,  inclusive 7,661  76 

Pay  of  60  surfmen  in  district  No.  6,  December  1,  1877,  to 
March  31,  1878,  inclusive 9,579  92 

Pay  of  18  surfmen  in  district  No.  8,  September  1  to  Decem- 
ber 15,  1877,  inclusive,  and  April  1  to  May  31,  1878,  in- 
clusive          3,948  30 

Pay  of  56  surfmen  in  district  No.  9 — ^32,  SepteiViber  1  to  Decem- 
ber 15,  1877,  inclusive,  and  April  1  to  May  31,  1878,  inclu- 
sive, and  24,  September  1  to  November  25,  1877,  inclusive, 
and  May  15  to  June  30,  1878,  inclusive,  and  6,  June  1  to  30, 
1878,  inclusive 13,111  14 

Pay  of  18  surfmen  in  district  No.  10,  September  1  to  Novem- 
ber 30,  1877,  inclusive,  and  April  1  to  May  31,  1878,  inclu- 
sive         3,600  00 

144,796  54 

Pav  of  36  surfmen  in  district  No.  1,  for  one  day's  drill  and  ex- 
ercise   108  00 

Pay  of  surfmen  in  district  No.  1,  for  services  at  wrecks  which 
occurred  between  July  1  and  November  1, 1877,  and  between 
May^l  and  June  30,  1878,  periods  when  crews  were  not  re- 
quired to  reside  at  the  stations 177  00 

Pay  of  surfmen  in  district  No.  2,  for  services  at  wrecks  which 
occurred  betwe<m  July  1  and  November  1, 1877,  and  between 
May  1  and  June  30,  1878,  periods  when  crews  were  not  re- 
qnired  to  reside  at  the  stations    42  00 

Pay  of  surfmen  in  district  No.  3,  for  services  at  wreck  October 
5,1877 18  00 

Pay  of  surfmen  in  district  No.  4,  for  services  at  wrecks  which 
occurred  between  July  1  and  November  15,  1877,  and  be- 
tween April  15  and  June  30,  187S,  periods  when  crews  were 
not  required  to  reside  at  the  stations 57  00 

Pay  of  surfmen  in  district  No.  6,  for  services  at  wreck  Novem- 
ber 24,  1877 100  00 

Pay  of  surfmen  in  district  No.  8,  for  services  at  wrecks  which 
occurred  between  July  1  and  Sei)tember  1,  1877,  and  be- 
tween December  15,  1877,  and  Ajiril  1,  1878,  and  between 
June  1  and  30,  1878,  periods  when  crews  were  not  required 
to  reside  at  the  stations 38  00 

Pay  of  surfmen  in  district  No.  10,  for  sei-vices  at  wrecks  which 
occurred  between  July  1  and  September  1,  1877,  and  be- 


UNITED   STATES   LIFE-SAVING   SERVICE.  109 

tween  December  1,  1877,  and  April  1,  1878,  and  between 
June  1  and  30,  1878,  periods  when  crews  were  not  required 

to  reside  at  the  stations $144  00 

$576  00 


Total  expenditures  from  appropriation  Life-Saving  Service,  1878 186, 611  77 

Balance  of  available  funds  July  1,  1878 11,448  23 

198, 060  00 


APPROPRIATION — LIFE-SAVING  8ERVICB,   CONTINGENT  EXPENSES;   1878. 

For  fuel  for  155  stations  and  houses  of  refuge ;  repairs  and  outfits  for  the 
same ;  supplies  and  provisions  for  houses  of  refuge  and  for  shipwrecked 
persons  succored  at  stations ;  traveling-expenses  of  officers  unaer  orders 
from  the  Treasury  Department ;  and  contingent  expenses,  including 
freight,  storage,  repairs  to  apparatus,  medals,  stationery,  advertising, 
and  miscellaneous  expenses  that  cannot  be  included  under  any  other 
head  of  life-saving  stations,  life-boat  stations,  and  houses  of  refuge  on 
the  coast  of  the  United  States $40,000  00 

EXPENDITURES. 

Apparatus $10,462  39 

Books,  charts,  stationery,  &c 1,055  28 

Bunting  for  signal  flags 2,793  85 

Care,  of  stations  pending  appointment  of  keepers 25  41 

Copying,  from  stenographic  notes,  testimony  taken  in  inves- 
tigations   162  00 

Equipments 809  91 

£x])eriments  in  improving  mortars,  guns,  shot-lines,  &c 566  90 

Fla^taffsfor  display  of  signals 2,175  00 

I'^t^ight,  packing,  storage,  telegraphing,  &c 1, 603  18 

Fuel  for  stations 4,764  08 

Furniture,  supplies^  &c 5,067  86 

Hire  of  horses  to  assist  in  transporting  apparatus  from  stations 

to  wrecks 91  60 

Lithographing  and  engraving...-. 502  21 

Medals 487  45 

Recording  deeds 3  35 

Removal  of  stations  on  account  of  encroachment  of  the  sea,  &;c .  986  98 

Rent  of  inspector's  office.  New  York  City 200  00 

Repairs  to  stations  and  apparatus 2, 681  86 

Sustenance  of  persons  rescued  from  wrecked  vessels 206  55 

Traveling-ex2>enses  of  officers 5,126  45 

Total  expenditures    from  appropriation,  Life-Saving 

Service,  contingent  expenses,  1878 $39,772  31 

Balance,  available  funds  July  1,  1878 227  69 

40,000  00 
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The  above  stiibteineiits  differ  from  the  statement  of  expenditares  by 
warrants  for  the  year  in  the  following  particulars : 


Ainoants  expended  as  per  statoment  of  exppndiinreH  by  warrante 

IteuiB  ()f  expense  payablt^  from  the  appropriation  Life^^Saving  S^^rvice^  1878, 
which  were  not  included  in  expenditures  by  warrants,  as  not  appearing  on 
the  books  of  the  Warrant  Division  untU  after  June  30.  1878 $126  00 

Ijess  repa3'ment  not  appearing  on  the  books  of  the  Warrant 
Division  untU  after  June  30,  1878 $20  08 

I^ss  item  chargeable  to  Life-Saving  Service,  1877,  improperlv 
clmrged  to  Life-Saving  Service,  1878,  and  not  corrected  untu 

present  fiscal  year 4  40 

— 24  48 

Items  of  expense  payable  from  the  appropriation  Life-Saving  Service,  con- 
tingent expenses,  1878,  which  were  not  included  in  expenoitures  by  war- 
rants, as  not  appearing  on  the  books  of  the  Warrant  Division  until  afVr 
June  30,  1878 $361  87 

Less  repavment  not  appearing  on  the  books  of  the  Warrant 
Division  until  after  June  30,  1878 $58  85 

Leas  balance  in  hands  of  disbursing-olerk  June  30,  1878,  be- 
longing to  the  appropriation  for  contingent  expenses 6  45 

65  30 

Ket  expenditures  fh>m  the  appropriations  for  the  year 


•  ■*» 


$168,  510  25 


101  62 


186, 611  77 


t  Sod 

lis 

3 


$ad,  475  74 


296  57 


89,772  31 


At  the  beginning  of  the  fiscal  year  there  remained  on  hand  available 
from  the  appropriations  of  the  preceding  year  the  following : 


tTnexpended  balances  July  1,  1877 

To  which  repayments  have  been  made  as  follows 

Total  available 


t 


$27, 231  07 
146  37 


27,377  44 


III 


$12,111  33 
43  38 


12, 154  01 


The  expenditures  fi'om  these  balances  during  the  last  fiscal  year,  made 
in  payment  of  indebtedness  standing  over  from  the  preceding  year,  were 
as  follows : 

Lifo-Saviug  Service,  1877,  available,  as  above |27, 377  44 

Balance  due  officers  and  employes,  district  No.  10,  for  qnarter  ending  June 
»0,  1877,  as  follows . 

I  superiutendeut |250  00 

II  keepers 48  33 

ISsurfmen 432  00 

1730  33 

Pay  of  crew  of  life-boat  station  No.  7,  district  No.  10,  at  wrttck  of 

scow  June  3,  1877  120  00 

Pay  of  officers,  district  No.  7,  for  quarter  ending  June  30,  1877,  as  • 
follows : 

1  superintendent , $250  00 

Bkeepers 600  00 

850  00 
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Pay  cif  flurfineu  in  districto  Nos.  1, 4,  an<l  5,  for  oerviceH  at  wr«^cks 
whicli  occumul  during  a  period  whmi  crew»  wen*-  not  required 
to  ronide  at  the  stationH $120 

Balaiu;e  due  Superintendetit  D.  P.  Dolibing  on  fonner  Hettlemeut. 

Amount  earrie<l  by  warraut  and  couuter-warrant  from  ap]>ro- 
priation  for  Life-8aving  Bervice,  1876,  to  Life-Saving  StTv- 
i<!e,  1877,  improperly  paid  from  former  appropriation^  ac- 
count of  Suporinteudent  J.  M.  RichardHon 


00 
03 


3  00 


Balance  unexi»ended  July  1, 1878. 


liif«»-Maving  Service,  rontiugetit  exponses,  1877,  available,  an 
lieretofore  Htated , 


$1,8S3  36 
25,554  08 

27,377  44 
$12, 154  91 


Apparatufl «.. 

Fla>;;-AtaffH  for  display  of  signals 

Fi-eights,  &c 

MedalK 

Mofielff  of  apparatus 

Moving  Htation 

Kent  of  iuHpector's  office,  Now  York  City. 

Uejtairs  to  st-atious  and  apparatutn 

Stationery 

Bupplies 

Traveling-expenses  of  oAicers 


'■«. 


$9,639 

1,051 

76 

57 

20 

35 

100 

24 

1 

84 

566 


40 
00 
94 
00 
00 
00 
00 
96 
88 
77 
02 


Balance  unexpended  July  1, 1878. 


$11,656  97 
497  94 

12, 154  91 


There  also  remained  on  hand  at  the  be^jfinniiifif  of  the  year,  available 
from  appropriations  of  1876,  the  following : 


Unexpended  balanoeii  July  1,  1877  

To  wnich  repajrmonts  have  been  made  aa  foUowH 


Total  available 


$52,  504  70 
9  59 


58,e04  29 


^ 


Sit 

t^  »  a 


s 


$143  02 


148  02 


The  expenditures  from  these  balances  during  the  last  fiscal  year  were 
as  follows : 

LitVv^Saviug  8urvic«,  1876,  available,  as  above  stated $52, 604  29 


Pay  of  15  Hiirfmeii,  in  district  Ko.  4,  for  services  at  wrecks 
which  occurred  during  a  period  when  crews  wei-e  not  re- 
quired to  reside  at  the  stations $45  00 

Balance  unexpendeil,  covered  into  the  Treasury  June 

»),1H78 .' 52,559  29 

Life-Having  Service^  contingent  expenses,  1^76,  available,  as 

above  stated 

Hlgnal-flags $141  61 

Balance  unexpended,  covered  into  the  Treasury  June 
;«),187S 1  41 


$52, 604  29 


$143  02 


$143  02 
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The  total  net  expenditures  for  the  maintenance  of  the  Life-Savinp 
Herviee  during  the  tiHcal  year  ending  June  .SO,  1878,  were,  therefore,  h« 
follows : 

Life-Saving  Service,  1878 1166,611  77 

J.ifc^-Saving  Service,  1877 1,823  36 

Life-Saving  Service,  1876 45  (»0 

Aggregate $188,480  13 

Life-Sa ving  Ser\ice,  contingent  expenses,  1878 $39, 772  31 

Life-Saving  Service,  contingent  exp(»nse«,  1877 11, 656  97 

Life-Saving  Service,  contingent  expenscH,  1876 1,.  141  61 

Aggregate $51,570  89 

Total 240,051  0« 

^    ■      ■        — * 

There  remained  standing  to  the  credit  of  the  respective  appropriations 
at  the  close  of  the  fiscal  yeiir  ending  June  30,  1878,  and  still  available, 
as  heretofore  stated,  the  following  balances : 

Life-Saving  Service,  1878 $11,448  23 

Life-Saving  Service,  1877 25,554  08 

Life-Saving  Service,  contingent  expenses,  1 878 227  69 

l-ife-Saving  Service,  contingent  expenses,  1877 ...-.  497  94 

The  balances  of  "  Life-Saving  Service,  1870,"  and  *'  Life-Saving  Serv- 
ice, contingent  expenses,  187(5,''  ix'maining  on  hand  at  the  close  of  the 
year  ending  June  30,  1878,  were  covered  into  the  Trea^sury  at  thatdat4*, 
as  before  stated. 
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SEASON    OF    1877-'78. 


8ls 
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LIFE-SAYING  SERVICE.— TABLE 


DISTRICT  NO.  1.— COASTS  OF 


Date. 


1877. 
July  10 

Jnly  18 

Jnly  21 

Jnly  10 

July  19 
Aug.  0 

Aug.  13 

Ang.16 

Sept.  11 

Sept.  22 

Sept.  23 

Oct     1 

Oct     5 

Oct  10 

Kov.   6 

Nov.  10 

Dec.   2 

Dec.    8 

1878. 
Jan.  11 
Jan.  22 

Feb.    1 

Mar.  le 

Apr.  4 
Apr.  18 

Apr.  26 

Apr.  27 

May    5 

May   0 

May  12 

May  13 
May  21 
Jane  14 


Name  of  Teasel. 


Southeast  Point  of  Great 
Spruce  Island. 

Seal  Cove  Ledges,  southwest 
of  Cross  Island. 

Spruce  Pohit,  Cross  Isle,  one- 
naif  mile  southwest  i^om 
station. 

Little  Riverhead 

Machias,  Seal  Island 

Black  Rock,  entrance  of  Quod- 
dy  Bay. 

Qnndstone  Ledge,  Muscle 
Ridsre  C^hannel. 

Gun  Rock,  Quoddy  Narrows. . 

Dog  Fish  Ledges,  west  en- 
trance Cross  Island  Nar- 
rows. 

Old  Man  Isle,  two  miles  east 
of  station. 

Hurricane  Ledge,  Muscle 
Ridge  CbanneL 

East-northeast  one  mile  from 
Black  Head. 

Post  Cove  Ledge 


3  Brig  Ellen  M.  Mit- 

I    chcll. 
21  Biig  Maid  of  Llan- 


ol] 


Where  owned. 


gollen. 


Maohiaa,Me 

St  John's,  N.  B. . 


Master. 


2i  Sc.  C.  H.  Dyer Windsor,  N.S 


2  Sc.H.K.Wellman*..  Calais,  Me 

21  Bark  Nereid* I  Dundee,  Scotland. 

l'  Sc.  Stephen  J.  Wattsti  Machias,  Mo 


Eaton 

MoKcllar 
HUl 


Yellow  Ridge  Ledge,  entrance 
to  Muscle  Ridge  Channel. 

Hay  Island  Ledge,  month  of 
Seal  Harbor. 

Long  Ledge,  Seal  Harbor 


South  Breaker,  near  White 

Head. 
Sawyer's  Wharf,  Seal  Harbor 

Norton's  Island,  Seal  Harbor. 
Entrance  of  Head   Harbor, 

Me. 
Round  Shoal,  Quoddy  Bay 

Otter  Island  Ledge,  fonr  miles 
northeast  from  station. 

Long  Ledge,  Seal  Harbor 

Neck  Beach,  Biddeford  Pool, 
Me. 

Southwest  side  of  Matinicns 
Island. 

Quoddy  Head,  near  Seal  Rock 

Great  Head,  two  and  a  half 
miles  east  of  station. 

Hampton  Beach,  four  and  a 
half  miles  south  of  station. 

Dog  Fish  Ledges,  west  en- 
trance Cross  Island  Nar- 
rows. 

East  Point  of  Ash  Island 

Man  Island  Ledge,  entrance 
of  Head  Harbor. 

White  Head  Island,  near  sta- 
tion. 


4J  Sc.  Venilla j  Swan's  Island,  Me 

1  Sc.  H.  T.  Townsend. . !  Pembroke,  Me  ... , 

! 
Sc  Leader j  Sullivan,  Me 


Total 


Sc.  Montrose 

ScEmma W.Day  .. 

Bark  Evangeline 

Sc.  Friendship 

Sloop  Mary  Banham 

So.  AUle  Oakes 

Sloop  Mary  Bumham 

Sc  Kate  Walker 

Sloop  Hyperion 


So.  J.  P.  Merriam 

ScW.E.DuryeaJ... 

Sc.  Commodore  Kear- 
ney. 
ScPostBoy 


Calids,  Me 

Stockton,  Me... 
Bel&st,  Ireland 
RocUand,  Mo . . 
Portland,  Me... 
Rockland,  Me . . 
Portland,  Me... 

Bangor,  Me 

Rockland,  Me . . 


Sc.  Louisa  Smith . . . 
Sc.  Wm.  B.  Leggett. 

Sc.  Cameo 


Bangor,  Me  . . 
Windsor,  N.  S 

Calais,  Me 

Rockland,  Mo 


Castine,  Me 
Bangor,  Me 


Gore 

Collhi.... 
Driscoe  ... 

Spn^ue... 

Wilder.  - . 

White  . . . 

Hflbnan... 
Griffin  . . . 
O'Hara... 
Closson  ... 

WUey 

l»illsbury  , 

Wiley 

Herriek . . , 
Grant 


Sc  Elhk  M  Pennell . . 
Ship  John  Chirk... 

Sc  Hampden  § 

Sc  Clifton 


Sc  Eva  L.  Leonard . 

ScC.H.Dyer 

Sc.  Ralph  Howes . . . 


Belfast,  Me.... 
Machias,  Me  . . 
Boston,  Mass . . 
Bangor,  Me  . . . 
Ellsworth,  Me. 


Boston,  Mass.. 
Parsboro',  N.  S 
Belfast,  Me 


Dean 

Le  Cone... 

Tomson . . . 

Gross 


Webber... 
Ulmer 

Stover 

Thompson 

Rosa 

Smith 

Nutter 


Dorr 

Blake.... 
Gotchel . . . 


805 
235 
110 

112 
350 
105 

67 

184 

8 

108 

61 

108 

33 

8 

06 

8 

140 

46 

114 

08 

45 

144 
83 

47 

104 

1,070 

150 

24 

115 

79 

143 


*  Assistance  rendered  by  neighboring  fishermen.    None  by  station, 
t  Assistance  rendered  by  steamer.  t  ^<M^tod  by  passing  schooner. 

§No  assistance  rendered  by  station. 
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tnluid.... 
BrldEpoT 

CODD. 

BostoD,  Mua 

B. 

BBd.Ue. 
l>i>nHDcntb, 

N.H. 
Sullivu,  Ue 

Mew  York... 

Stockton,  He 

St.  JohD'a,  V. 

B. 
Kaokl>n<1,Me 

HnKteRldie 

IibualMe. 
Mew     York 

New  Turk.. 
BaeklHiil,Uu 


t  JoIiD't,  N.  1 
Windsor,  N.  S 


CalaJo.  Me. 

St.John'ftl... 

New  York,  N.  Y  |  Lumber  . 

FUhlng  Onnmdii 

Petnbioke,  Ue  . . 

Cal^Me 

3t.JotaD'i,S.B.. 

Rockport,  Ujua  . 

Dnnnzran,  1i 
land. 

Flehlng 

HeiTliigGut.Me 

Benf^or,  Me 

AahPcdnt 

Baogur,  Me 

Sprnne  Hc^  Me 
Bnckapart,Me.. 


B«kluid.Me  E 

CklKla,  Me. . . 
Mewlmry. 
port,  Maui, 
JSoatAia.  Haas 

Sort  Scotia 

Send;  Hook 

Eaboken,  N. 

J. 
BiMton,M>H 

...do B 

lt>ltluid,N.S  B 
B*th,Uo 


C■l■l^Me 

PortaBuniUi,  1 

H. 
C«lide,  Me  .... 


2,  awl   I,  so 

l,«3ol    I.B& 


i,t)W)      1,000      S,OOOJ    1,BOO'    : 

.i,ooOj 5,000    i,soo 


1,000 

s.ooo 


3,000 

eoo.. 

2,000 


200 

IBS 

i.m 

«,«so 

a.m 

1I,110« 

WW 

«0 

1,U0 

i.m 

7,000 

B,«00 

l,TOo| 

1,1100 

*,so« 

*.»0 

S.100 
SCO'  I 

MOO 


i,8S0.. 

so,ooJ. 


— I 

5.M0        MO     < 

i,oJ      uoj 


iisrissTTS  2|   i»  4S 
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BXSTItlCT  No.  2.-*€OA8r 


Bate. 

Place. 

• 

1 

o 

■ 

1 
4 

11 
11 
12 
12 

8 
8 

8 

11 

11 
12 

12 
10 

2 

13 
2 

10 
2 

8 

Nme  of  TssseL 

Where  owned. 

Master. 

H 

1877. 
July   1 

Jnly  2 

July  31 

Aug.l4 

Kov.  16 

Deo.  14 

1878. 
Jan.    3 
Jan.    8 

Jan.    3 

Xewbvryport  Bar,  north  aide 

of  river. 
Five  mileo  aontheaat  of  sta* 

tion. 
Two  miles  aonth  of  station. . . 

One  mile  south  of  station  .... 

Three  miles  northeast  of  sta- 
tion. 

Outer  Bar,  one-half  mile  east 
of  station. 

One-half  mile  north  of  station 

One  and  a  quarter  mile  south 
of  station. 

One-tbird  mile  south  of  sta- 
tion. 

Two  and  a  half  mUes  north  of 
station. 

Two  miles  north  of  station . . . 

Chatham    Bar,    three    miles 
northeast  of  station. 

Off  HighbindA,  Cape  Cod 

Four  miles  north  of  station. . . 

Annisquam  Bar 

So.  Ann  Maria 

Tacht  Teaser 

So.  John  Dots 

Sow  Goddess 

Ohmoester,  Mass . . 

Boston,  Mass 

Glouoester,  Mass . . 
Harwi<^h 

Bobbins  .. 

Appleton 

Smith.... 

KeUy 

ftnith .... 
Steams  .. 

Thompson 
Bangs 

Eaton 

Mclntin.. 

Baboook  .. 
Crocker . . . 

Snow 

Tumor 

Perkins . . . 

• 

Wood 

Webber... 

Snarrow  .. 

42 

41 

92 

66 

Sc  Wm.  B.  Daisly . . . 
8c  Francis  Hatch... 

So.AddieP.  ATery.. 
ScMnesStandish... 

So.  Pow-wow 

Boston,  Mass 

EooklandtMo 

Port  Jeflbrson,  L.  I 
ProYincetown, 

Mass. 
. ..  .do 

Jan.    3 

Jan.    8 
Jan.    4 

Jan.    6 
Jan.  16 

Mar.  20 

So.  Sea  Lion 

ScJ.O.Babcock.... 
Sc.  Giwilte  State .... 

Sc.  American  Chief. . 
So.  Edna  Harwood  . . 

So.  Enterprise 

Sc  Htehhtnder 

Sc  John  Mashon  — 

Fish-boat 

St  John's,  N.B.... 

Egg  Harbor.  N.  J.. 
Barnstable,  Mass.. 

Bockland,  Ke 

Baltimore,  Md 

WeUs,  Me 

Mar.  21 

ShovelAil  Shoal 

Ellsworth,  Me 

York.  Me^ 

Apr.  2 

Apr.  16 
Apr.  20 

May  26 

Near  Ipswich  Lights  Ave  miles 

from  station. 
Opposite  station 

Ipswich  Bar,  five  miles  ftom 

station. 
Near  High  Pine  Ledge 

l\»tal 

Sc  John  Mashon 

Sail-boat 

York,  Me 

Webber... 
Watson . . . 

55 

BI8TEICT  No.  8.^C0ASTS  OF  BHODB 


1877. 
July  16 

Jnly  19 

July  20 

Aug*  81 

Oct    5 

Nov.  24 

Dec    6 

Dec    9 

Dec  15 

1878. 
Jaa.    5 


Black  Bock  Point,  south  part 

ot  Blook  Island. 
Flat  Beach,  2  miles  west  of 

Station. 
Southwest  point  Block  Island 

One-half  mile  west-southwest 

Montauk  Light 
Opposite  Station 


South  of  Swift  Creek  . . . , 
East  end  of  Jones  Beaoh. 
Opposite  Station 


Flat  Bsaoh,  9  mUes  west  of 

Station. 
One  mile  east  ot  Lucy's  Inlet. 


8  Sc  William  a  SouU*. 
21 


Sc  Adelaide  MAld- 

dridgc  * 
ScBi^aduce 


Brigldaliat.... 
15;  Sc  Axmstrong  . 
28!  Sloop Mattie... 
26  ScCten.  Connor 


16 


Brig  PonTort. 


2l!Sc    EUiabeth    Ed 

I    wards. 
80,  Brig  Sarah  M.  Loring 


Philadelphia,  Pa . 

Dennis,  Mass 

Castine,Me 


Georget'n.  Prince 

Edward  Island. 
New  HaTon,  Conn. 


CanarsicL-I • 

Boston,  Mass 

New  York 

Phaadelphia»Pa... 
Portland,  Me ■ 


Barret 

409 

Handren . . 

300 

Clement... 

133 

308 

Etheridge 

892 

DaTis . . .  ^ 

10 

Shuts 

278 

Johns 

298 

Dalbow... 

916 

Loring  — 

488 

*  No  assistance  by  station. 

t  No  assistance  needed  from  station. 
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OF  MASSAOHirSBTTS. 


Where  from. 


Newbnryp*rt, 

Mast. 
C  h  atham, 

If  aw. 
G  eo  Tge' 8 

Banks. 
Ballowell, 

He. 
Boaton,  Mans 

Bondont,  N. 
Y. 

Kew  York . . 
Province- 
town,  Masa 
do 


Where  iMmnd. 


Geoirgo^s  Banks 

Boston,  Mass — 

Gloucester,  Mass 

Albany,  N.Y.... 

Port    Antonio, 

Jamaica. 
Boston,  Mass  ... 


Cargo. 


— do  . . 
Fishing 


Fish  and 

salt. 
Granite.. 


Hoboken,N.J 

....do 

Kew  York . . . 


do 

Port    Maria, 
Jamaica. 

Wells,  Me... 


Amboy,  "S.  J 
Ipawioh,Mass 


Boston,  Mass 


....do 

St  John's,  N.B. 

Boston,  Mass  . . 
do 


Port8m'uth,N.H. 
Boston,  Mass  . . . 


.do 


Salem, Mass  ... 
Boston,  Mass  . . 


Flshina: 

Ipewicn,  Mass 


Sailing  excursion 


Cement.. 


Chalk.  .. 

Fish  and 

outfits. 

. . . do 


Coal 


.do. ... 
do 


...do 

Logwood 
&.  cocoa 
nuts. 

Wood, 
flsh,  po- 
tatoes, 
&  eggs. 

Coal 

Sand 


o 

I 


I 


$2,000 
700 
4,600 
0,000 
8,000 
0,000 

11,000 
2.000 

2,500 

5,000 

12,000 
2,000 

5,000 
6,000 

1,000 


4,000 
000 

6 
600 

150 


77,056 


I 

O 
« 

"a 

CB 

J 
I 


$58 
1,500 


1,700 

1,500 
150 

100 

500 

1,000 
1,000 

700 
7,000 

800 


800 
175 


16,983 


I 


$2,000 
700 
4,568 
7,500 
6,000 
7,700 

12,500 
2,150 

2,600 

5,500 

18,000 
3,000 

6,700 
18,000 

1,800 


4,800 
775 

6 
600 

150 


i 


$600 
4,058 


5,740 


i 

■*» 
a 

§ 

9 
S 

I 


5,625 
7,500 


150 


675 
6 


160 


$2,000 
100 
500 

7,500 
260 

7,700 

12,500 
2,150 

2,600 

6,500 

18,000 
3,000 

75 
6,500 

1,650 


4.800 
100 


o 


600 


94,030|  24,5041  69,535 


8 
2 
10 
5 
6 


6 
12 

15 

5 

7 
5 

4 
8 

6 


121 


1 

p 


t 

e 
6 
'A 


s 

i 

p. 

o 

6 

1% 


8 
2 
10 
5 
6 
6 

12 

10 

5 


6 


I 

•a  • 

to  c 

-I 


I 


8 


12 

10 


102il9,    59 


r'l 


6 


8 


10 


IS 

10 
10 


10 

■*8 

15 

12 


96 


ISLAND  AND  LONG  ISLAND. 


Charleston, 

S.C. 
Perth  Am- 

boy,  N.  J. 
Musquash, 

N.B. 
Bu'nosAyres, 

S.A. 
Georgetown, 

IXC. 
Patchogue. 

N.Y. 
Xast  Harbor, 

Turk's  Isl'd. 
CienfuegoB. 

W.L 
New  Orleans, 


Demerara. 
Br.  Guiaua. 


Yarmouth,  Mass. 
Boston,  Mass — 
Philadelphia,  Pa 
Providence,  R I 

. . .  .do 

Canarsie,  L.  I 

Boston,  Mass 

New  York 

Providence,  R.  I 
New  York 


6,675 


600 


11.000 

40,000 

9,000 


19,400 
6,000 
1,575 
4,200 

83,000 


18,000 


34,000 
42,000 


8 
7 
5 
9 
7 
8 
8 

10 
6 

11 


8 
7 
5 

.1 

7 
8 
8 

10 
6 

11 


I 


14 
8 

12 
4 

80 

14 
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UNITED  STATES  LIFE-SAVING   SERVICE. 


DISTRICT  No.  8.-^0ASTS  07  BHODB 


Date. 

Place. 

• 

o 

3 

X 

o 

9 
'^ 

1 

15 

2 

22 

20 

8 

Name  of  vesseL 

Where  owned. 

Master. 

1 

244 

692 

25 

S84 

1,449 

1,000 

1878. 
Jan.    8 

Jan.  21 

Feb.  23 

Three-fonrtha  mile  northeast 

fh>m  Station. 
One-half  mile  east  of  Station 

Block  laliind  Harbor 

Sc.  Rachal  Yanaman 

BarkFredrik 

Sc.  J.  F.  Dunton 

Sc.  Ann  H.  Hickman 

Ship  Spartan 

S.S.  Bengal* 

Philadelphia,  Pa.. 
Mandab,  Norway. . 
New  Bedford,  Mass 
Philadelphia,  Pa.. 

Boston,  Mass 

London,  England.. 

Carson 

Isaackson . 
Lumber... 

Shaw 

Jackson . . . 
Hutton. . . . 

Mar.  24 
Mar.  28 
Mar.  28 

Clam  Pond  Cove,  Long  Island . 

Opposite  Patohogue,  N.  T 

One  and  one-fourth  miles  west 
of  Station. 

Total 

DISTRICT  No.  4.— COAST 


1877. 
Aug.  13 

Oct  15 

Nov.  2 

I 

Nov.  15) 
Nov.l65i 
Nov.  18  ; 
Nov.  24  I 


Brigantlne  Shoals 
Cape  May  Point. . 


One-half  mile  south  of  Cor- 
son's Inlet 

Cold  Spring  Bar 

Absecom  Bar 

North  Bar,  Hereford  Inlet. . . 


Dec.  20 

1878. 
Jan.    2 


South  Bar  of  Cold  Spring  . . 
South  of  Turtle  Gut  Inlet. . 

Jan.    6  j  Opposite  station 

Brigantine  Shoals 


Jan.    6  I 

Jan.    7  I 

I 

Jan.    7  I 

Jan.  23' 

Jan.  23 
Jan.  26 
Jan.  28 


One  mile  north,  of  Station, 
Long  Beach. 


Three-quarters  of  amile  south- 
west of  Station,  on  inside 
bar. 

Southeast  edge  of  Horse  Shoe, 
Sandv  Hook. 

One-lmlf  mile  above  Station 
on  Little  Beach. 

One-half  mile  from  Station 
on  Long  Branch,  in  Old  In- 
let 

North  Bar  Turtle  Out  Inlet . . 


Jan.  29 

Jan.  30  ;  North  side  Absecom  Inlet 

I 
Jan.  30  j 

Jan.  31  j 

Jan.  31  ! 

Feb.  10  '  On  the  bar  abreast  of  Station 


One-hnlf  mile  south  of  Station, 
Little  Egg  Harbor  Bar. 

Asburv  Park,  one-fonrth  mile 
soutn  of  (rrnat  Pond  Inlet. 

One-half  mile  from  Station . . . 


25 

I 
40 

32 

39 

27 
35, 

I 

38' 

-I 

22 

I 
25, 

23| 

23 

r 

23' 

2 

24i 
I 

23 

38 

I 
27, 

23' 

I 

6 

i 

23 

I 
7 


Str.  Richmond  t . . . 
So.  n.  A.  Hunt  J... 
Sc.  Adeline  Baxter 


Sc.  Florence 

Sloop  W.W.Wallace 
Barque  Johanna  Limg 

So.  Northern  Light. . 

Sc.  C.  H.  Maleson  %  . , 

Sc.  Belle 

Sc.  B.  N.  Hawkins . . . 

Sc.  Sea  Nymph 


Sc.  JamesM.  Yander- 

vorse. 
Sc.  Barnard , 


Sc.  Eva  Holmes 
Sc  Twilight.... 
Sc.  Centennial. . 


Sc.  Dpnie  Hastings  . . 

Sc.  Annie  S.  Carll 

Sc  David  Milliken  . . 
Brig  Etta  M.  Tucker. 

Sloop  ElU  May 

Sc  Thomas  G.  Smith 


New  York 

Mauricetown,  N.  J. 
Philadelphia^  Pa.. 

Cape  May,  N.  J 

Absi'oom,  N.  J 

Brahestad,  Finland 

Cape  May,  N.  J 

Squan,  N.  J 

Somer's  Point,  N.  J 

New  York 

Providence,  R.  I . . . 

Perth  Amboy,  N.  J 

New  York 


KeUy 

Ross 

Rodgers... 

Neal 

Summers.. 
BJoi'kgoist 

McKean  .. 

Curtis 

Read 

Turpin 

Laudican.. 

Brown 

Luker 


ForkedRiver,  N.  J.  Bordan.. 

I 
Great  Egg  Harbor,  I  Parker . . 

N.  J.  I 

TuokertoUf  N.J ...  Graham . 


Great  Egg  Harbor,  1  Tilton. . . . 

N.J.  I 

Sayville,  L.  I Seenum  . . 

Philadelphia,  Pa. . . '  Robinson. 

Portland,  Me Forbes . . . 

Waretown,  N.  J  . . .  Wilkins. . 

Philadelphia,  Pa. . .  Corson 


393 

175 

40 

143 

66 

479 

8 

102 
75 
145 
271 
5 
283 


*  Got  off  next  high  tide  without  assistance.    Yalne  not  ascertained.  tGot  off  without  damage. 

I  No  assistance  by  station.  §  No  assistance  required. 
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ISLAND  AND  LONG  I8LAin>-Contiinie<L 


Where  fW>]ii. 


Beaton,  Mmb. 

Leith,  Scot- 
land. 

Kew  Bedford, 
Maas. 

Philadelpbia, 
Pa. 

J)oblin,  Ire- 
land. 

Boston,  Maae. 


Where  bound. 


Cargo. 


New  York... 

— do 

Fiahing 

Portland,  Me. 
New  York  .  - . 
....do 


Coal 


Railroad 
iron. 


Fruit 


1 

I*- 


o 


1 

a 


g» 


1 
J 


o 


18,000 
23,000 
600 
20,000 
80,000 


$1,400 

20 

22,000 


240,700 


139, 770 


$8,000 
24,400 
620 
42,000 
80,000 


'2 


'9 


s 

d 


8 


I 


I 
I 


I 

a 

o 

a 


o 
6 
"A 


$1,000 


80,000 


$7,000 

24,400 

620 

42,000 


7 

14 

8 

7 

31 

26 


t 


s 


ft 


e 


I 


SD   Ol  CO 


o 


■ 

o 


7 

14 

8 

7 

31 
26 


380, 470 148, 275:232»  105>  162j  162 

1  •  i 


OF  NEW  JERSEY. 


7 

14 

8 

31 


28 

28 

9 

i3 


90   235 


Lewiatown, 

DeL 
Georgetown, 

D.C. 
Verplank 

Pomt.  N.  Y 
Philadelphia, 

Pa. 
New  York  . . 
Bordeaux, 

Prance. 
Philadelphia, 

Pa. 
Aasawainan, 

Va. 
New  York  .. 

Charleaton, 

S.C. 
Richmond, 

Va. 
Virginia 


New  York 

Providence,  R.  I 
MiIlviIle,N.J... 

|Cape  May,  N.  J  . 

Abaeoom,  N.  J. .. 
Philadelphia,  Pa 

CapeMay,  N.  J.. 

New  York 


New  York 


.do 


Tucker  ton, 
N.J. 

New  York  .. 

Rappahan- 
nock, Va. 

Baltimore, 
Md. 

Rio  Janeiro, 
S.A. 

Waretown, 
N.J. 

Geo^etown, 


Somer'aPoint,  N. 

J. 
New  York 


Proyidence,  R.  I 
New  York 


Chickahominy, 
Va. 

Bamegat,  N.  J  . . 


Short  Beach,  N.J 

Norfolk,  Va 

New  York 

Brooklyn,  N.  Y . . 

New  York 

Short  Beach,  N.  J. 
New  York 


Fruit .... 
Soft  ooal 
Limeat'ne 

Stone  coal 

Coal .... 
Ballaat.. 

Coal .... 

Pine  wood 


Lumber. . 

Coal 

Pine  wood 


Stone 


Coal 

Oyatera . 

Coal 

Coffee — 


Roaln.tar, 
cotton, 
r{ce,apta. 
turpen- 
tine. 


200,000 

12,000 

6,000 

2,000 

1,.500 
10,000 

1,500 

3,000 

3,000 

20,000 

8,000 

3,500 

5,000 

2,000 

15,000 

75 

3,000 
4,000 

12,000 

9,000 

200 

15,000 


1.300 
85 

300 
60 


88 
400 


8,000 
825 

240 


80 


350 

000 

1,000 

80,000 

20 

11,000 


200, 000200, 000 


13,300 


13,150 


150 


6,085|    3,500*    2,585 


2,300 

1,  5601     1,  560 
10,000t 


2,300 


1,588 
3,400 
3,000 
23,000 
3,825 
8,740 
5,000 


I 


1,263 
3,400 
3,000 


3,795 
3,740 
5,000 


10,000 
325 


28,000 
30 


2, 080  1, 860 
15,000 


75 

3,350 

4,000 

13,000 

89,000 

220 

26,000 


220 
15,000 


75i 

2,350 

4,900 
13,000 


220 
26,000 


1,000 


80,000 


47 
8 
4 


47 
8 
4 


11.  11 


2 
17 

2 

3 

3 

10 

5 

5 

6 

3 
1 


2 

17 

2 
3 
3 
10 
5 
5 
6 

3 
1 
2 

6 
6 
5 
8 
8 
7 


17 


6 


8 


7 
8 
7 


28 

6 

35 
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UNITBD  STATES    LIFE-SAVINO  SEEYIOE. 


DSTBICT  KO.  4.-C0A8X 


Date. 

Place. 

• 

1 
1 

Name  of  vessel. 

Where  owned. 

Haater. 

1 
1 

188 

.:: 

871 
16 

46 

210 

9Q 

60 
647 
250 
250 
142 

1878. 
Feb.  22 

Feb.  22 

Wreck   Pond   Inlet,  Sqnan 
Beach. 

Deal  Beach,  at  SioUea Pond. . 

Ocean  Beach,  one  and  one-half 
miles  north  of  Station. 

Bight  miles  off  Cape  Hay 
fiffht 

Six  hundred  yards  south  of 
Station. 

Point  of  beach,  north  side 
Bamegftt  Inlet. 

One  mile  south  of  Station,  on 
"Sods." 

Bamegatone  mile  east-north- 
east of  Station. 

One  mile  south  of  Station, 

Anchoring  Island. 
Three-fonrtns  of  a  mile  east 

of  Station. 
Deal  Beach,  at  Station 

Off  Cane  l^T 

9 

6 

8 

40 

1 

17 
23 
17 

23 
17 
6 
39 
21 

Sc.  Haggle  HcDon- 
neU. 

Sc  James  B.  Clem- 
ents. 
Sc. 6. L. Bradley  .... 

Sc  B.  and  L.  Cordery 

Sloop  L.  G.Wallace.. 

ScS^E-Bams 

Sc  Haiy  S.  Simmons 
Sc  Haiy  Louisa 

Sc  Alexander  Wiley 

BarkOthere 

Sc  E.  H.  Atwood .... 

ScO.P.Binns 

Sc  George  Kilbum*. 

Philadelphia,  Pa.. 
....do 

Steelmaa.. 

Pearoe — 
Cbipman.. 
Higbee.... 
Somers — 

Oabom  — 
k  npbell.. 
GaakeU... 

Beecher... 
Wilson.... 
Gardner. . . 
Steelman.. 
Dodge  

Feb.  22 
Har.S 
Har.  8 

Har.23 
Har.26 
Har.26 

Hay   6 

Hay  26 
Hay  80 
June  1 

Bucksport,He  — 

Great  Egg  Harbor, 

N.  J. 
Absecom,  K.J  — 

Staten  Island 

Camden,  K.J 

New  York 

Baltimore,  Hd 

London,  England . . 
Philadelphia,  Pa... 

New  York 

Bangor,He 

June  7 

One  mile  north  of  Station  — 
Total 

DISTBICT  KO.  6.-«0A8T3  OF  DELA. 


1877. 
Sept  8 

KoT.18 


KoT.25 
KoT.25 

Dec    1 

Dec.    9 

1878. 
Jan.    8 

Jan.    4 

Jan.    4 

Jan.    4 
Jan.    6 

Jan.  24 

Feb.    4 


Nine  mQes  north  of  Station . . 

One  mile  east  by  south  from 
Station,  outer  end  Dawson 
Shoal. 

Opposite  Station 


Seven  and  one-half  miles  firom 
Station. 

One  and  one-half  miles  from 

Station  outer  shoaL 
One  and  three-quarter  milps 

east-southeast  m>m  Station. 

Three    and     three  -  quarter 
miles  north  of  Station. 

One  and  one -quarter  miles 

southwest  of  Station. 
One-quarter  of  a  mile  north 

of  Station. 

South  end  Wreck  Island 

^e   and  one-quarter   miles 

east-southeast  of  Station. 
Southeast    end    of   Carter's 

Shoals. 
Three-quarters  mile   south- 

eaat  Metompkin,  Ya. 


Sc  Sydney  Honsell  t. 
Sc  James  Andersont 

Sc.  Frank  Jameson . . 
Brig  Osaipee 


3 
5 

8 

4 

5  Sc  Jacob  T.Alburgh 
er 

7  Sc  Winged  Racer... 

8  Sc  Francis  French 

Sc  Osbom  Curtis. . . 

3  Sc  Bebecca  Knight 

71  Sc  Hontevue 

5|  Sc  J.  J.  Spencer  t . . . 


7  Bark  West  Wind  §.. 

5i  B'kt^ne  Jennie  Swee- 
ny. 


Patohogue  (L.  14, 

K  Y 
Wilmington,  Del.. 


Rockland,  He 

New  York, K.Y... 


Philadelphia,  Pa... 
Wellfleetk  Haas. . . . 

New  York,  N.Y  .. 

Perth  Amboy,  K.  J. 

New  York,  N.Y... 

New  York,  N.Y... 
Boston,  Hass 


Sligo,  Ireland 

Philadelphia,  Pa 


Newton.. 
Derrickson 

Jameson  . 


NeweU... 
Hawes . . . 

Gandy  ... 

Hount . . . 

Leek 

...do... 
Haskell. . 

Rider.... 

Hudson.. 


48 
80 

181 
865 

266 

80 

119 

48 
180 

186 

210 

882 
648 


*  Abandoned  at  sea ;  no  one  on  board  when  she  struck, 
t  No  assistance  by  station. 

*  Assistance  rendered  by  nassing  schooners;  none  by  station. 
$  Noaaaistance  required  of  station. 
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OF  raw  JBRSBr-43oati]iii6d. 


Where  from. 


Where  bound. 


Biohmond, 

Karyluid... 

PhfladelphiA, 

Pa. 
Kiohmond, 

Va. 
Ahseoom, 

N.J. 

New  York  .- 
.  ...do 


WMhington, 
N.C. 

New  Haven, 

Conn. 
HaTTe,Fr'noe 

Philadelphia, 

Pa. 
Frederick  8* 

bnrgfYa. 
Saflt    Blue 

Hill,  Me. 


New  York 


Fftir  Haven,  Conn 
Norwich,  Conn . . 
Providence,  R.  I . 
New  York,  N.Y. 

Tom'8River,N.J. 

Virginia 

New  York 


Baltimore,  Hd... 
Sandy  Hook,  N.J. 
Providence,  R.  I . 

New  York 

. . .  .do 


Cargo. 


Coal,pow 
der,  and 
staves. 

Oysters . . 


Coal 
Coal 


Oysters 

and 

clams. 

Lime 


Tar.rosin, 
and  cot- 
ton. 


Coal 


Railroad 
ties. 
Granite. 


113.000 

4,500 
10,000 
10,000 

2,000 

4,000 

15,000 

6.000 

8,000 
20,000 
4,000 
2,000 
5,000 


s 
1 


$61000 

1,800 

1,200 

3,500 

400 

200 


2,000 


1,200 
1,000 
5,500 


5 


$18,000 

6,800 
11,200 
13.500 

2,400 

4,200 

15,000 

8,000 

3,000 

20,000 

6,200 

8,000 

10.500 


428,275 


121,048 


550,223 


i 


i 

i3 


$1,000 


2,400 

4,200 

15,000 

8,000 

2,600 
20,000 


2,675 


I 

I 


$17,000 

6,800 
11,200 
13,600 


400 


5,200 

325 

10,500 


342,688207,535 


I 


i 


a 


o 
6 


I 

•Br 


'O 


o 


5 
6 
7 
3 

5 
6 

8 

4 

12 
6 
6 


244 


5. 
6. 
7. 
8. 

5. 
6. 
8. 

4. 
12. 
6. 
6. 
0. 

244. 


5 
6 
7 
3 


30 

10 

13 

13 

1 


12 


73 


182 


WARE,  MARYLAND,  AND  VIRGINIA. 


Watch  apre- 
ague,  va. 

PhOsdelphia, 
Pa. 

Rockport, 

Me. 
Denia,  Spain. 


Philadelphia, 

Pa. 
. . .  .do 


Fredericks- 
bug,  Ya. 

Assawaman, 

Va. 
James  River, 

Va. 

Virginia 

Boston,  Mass 


(Georgia. 


Galveston, 
Tex. 


New  York,  N.Y. 
Norfolk,  Va 

Richmond,  Va. . . 
New  York,  N.Y. 

Richmond,  Va... 
Baltimore,  Md... 

New  York,  N.Y. 

. . . .do 

— do 


Sweet  po- 
tatoes. 
Coal 


Ice 


Almonds 
and  rai- 
sins. 

Pig-iron  . 

CoiJ 


....do 

Washington,  D.C 

DabUn,  Ireland.. 

Philadelphia,  Pa. 


Tan-baxic 
and  oak 
lomber. 

Pine  wood 

..do... 


..do... 

Pitch  and 
lumber. 

Pine  tim- 
ber. 

Cotton... 


6,600 

1,600 

8,000 

14,000 

12,600 

2,400 

6,000 

4,000 

6,000 

8,000 
6,000 

13,000 

80,000 

900 
300 

500 
30,000 

5,000 
400 

2,800 

300 

700 

60O 
3,000 

16,000 

130,000 


6,400 
1,800 

8,600 
44,000 


1,000 


17,000  10,000 
2,800 


7,800 

4,800 

6,700 

8,600 
9,000 

28,000 

160,000 


8,890 


I 
li  Thirteen  belonged  to  recking  crew. 


28,000 
158^000 


6.400 
1,800 

8,500 
48.000 

7,000 
2,800 

7,800 

600 

5,700 

8.600 
9,000 


2,000 


4 
3 

6 
9 

7 
6 


4 
3 


6 
2 


7 
6 


4 

6 

7 
19 

10 


4 
6 

7 

ill9 

10 


Hi  u 

I 


6 


6  28 


20 


4 

6 

7 
1 


8 

30 

21 
1 
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UNITED   STATES    LIFE-SAYINO   SERVICE. 


DISTRICT  No.  6.-COA8TS  OF  BELATTARB. 


Name  of  vessel. 


1878. 
Feb.  27 


Mar.  7 

Mar.  25 
Mar.  20 
May  15 


4  St'ship  North  Point  t 


Nine  miles  west  of  Station,     S\  Sc.  Mary  A.  Harmon* 

middle  ground,  Chesapeake  ,    | 

Bay. 
Three-quarters  mile  south  of 

Bagged  Point  Bluff. 

Two  miles  southeast  of  Sta- 
tion, Clieese  Wreck  Shoal. 
Off  Cape  Heulopen,  Delaware. 


Where  owned. 


Seven  miles  south  Cape  Hen- 
lopen,  Delaware. 


Total 


5  So.  Juliuf  Wehh 

i:  Bktne.  Mary  Agnes  * 
2'sc.SallieW.Kay.... 


Philadelphia,  Pa.. 
Kingston,  Jamaica 
New  York,  N.Y  .. 


Master. 


Scaife 


Jones 


Hali&x,  Nova  Sco- 
tia. 
Somor's  Point,  N.  J  Doughty 


LoToland. 
De  Costa . 


OB 

a 
a 

o 

H 


820 
465 

184 

843, 
877 


DISTRICT  No.  6.-^0ASTS  OF 


1877. 
Sept.  7 

Sept.  11 

Nov.  24 

1878. 
Jan.    4 

Jan.  23 

Jan.  31 

Feb.    9 

Mar.  28 

May  22 


One  mile  from  Station. 


Twelve  miles  north  of  Sta- 
tion. 

Two  and  one-quarter  mileH 
north  of  Station  (Nags 
Head). 

One-half  mile  north  of  Sta- 
tion. 

One  and  one-half  miles  south 
of  Station. 

Four  and  one-half  miles  south 
of  Station. 

Cape  Henry 


Tlireo  miles  north  of  Station . 
Opposite  Cape  Henry  Light . . 


Total 


7  SnuiUboat 


6 


Sc.  Western  Star§. 


Boston,  Mass. 


7  St'ship  Huron Unite<l  StatesNavy 


li  Bk.  Francisco  B<41a- 

'     gamba.|I 
3,  Bk.  Southern  Belle  . . 

I 
4'  St'ship  Metropolis  . 

1  Bk.  Guiseppe  Mes- 
{      none. 
3  Bktne.  Nipote 


Genoa,  Italy 


1,  St'ship  Antouia: 


Yarmouth,  'Nova 

Scotia. 
New  York,  N.  Y  . . 

Genoa,  Italy 

Finme,  Austria  . . . 

Liverpool,  England 


Reed 

Crocker . . . 

George  P. 
Ryan. 

Brigwont  . 
Bobbins.. 
Ankers  ... 
Merble . . . 
Dumick . . 
Anderson 


318 
54] 

430 
682^ 
878 
495 
428 


DISTRICT  NO.  7.— COAST 


1878.    j 
Jan.    9    Seventeen  miles  north  of  Sta- 
tion. 


Feb.  17  I  Fowey  Rock,  Florida,  fifteen 
miles  south  of  Station. 


Total 


Brig  Providencia  H . 


5  St'ship  Arratoon 
Apcar.** 


Barcelona,  Spain 


London,  England 


Pottinger 


129 


1500 


*  No  assistance  required  of  station.  !  (jot  off  without  assistance, 

f  Station  too  remote  to  render  assistance.  o^Simk.    Crew  taken  off  by  passing  vessel. 

II  No  assistance  rendered  by  station.  1I  No  assistance  from  station. 

**  Saved  by  wreckers. 


UNITED  STATES  UFE-SAVIKO  SEBVICE. 

If  AKYLAHD,  ASD  TISGINIA— Continued. 


Tl-here  trma. 

Whsre  bound. 

Cargo. 

1 

1 

1 

1 

] 

i 

s 

& 

s 
ao 

e 

3 

I 

■s 

■i 

8 
M 

e 

1 

1 

IS 

1 

Phllrndflphl^Pft 

I 

BHj 

1 
•17,000     tS,000 

'A 

10,000' 

10                            MM 

FbSidoiphi*  p. 

8ug«...- 

'i  ' 

Vent  ladies. 

i 

' 

^1^1 

VIBGIKIA  AND  NOHTH  CAKOLISA. 


lI«it»,K.C...- 
K6jWe8t,Fl«.. 

„ 

"•ST'"' 

c«,.^.. 

10,000 
408,003 

80,000 

!»,000 

'•""i^- 

12,000 
«8,S« 

30,000 
11,008 

87,000 

100 
27 

Genm,  Italy 

M,000 

38,000 

.—do 

BrsEil,  South 

Uvble.. 

iron,tc 

"tr"'" 

4..000 

»T,000 

M 

100 

100 

,i^JZ 

iSSS'U 

do 

1 

BngLuid. 

i 

51T,  ra-j 

ise 

132 

LlTBrpool,lH«TBnB,C«b 


OO.OOO     12,600   1O2.SO0... 


.    101,  UO    M  36  . . 
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UNITED  STATES  LIFE-SAVING  SEBVICE. 


DISTRICT  KO.  8.>OOA8TS 


Dftte. 


1877. 
Sept  1 

Sept  6 

Sept  10 
Sept  28 

Oct  11 


Oct  14 

Oct  21 

Oct  21 
Nov.  8 

Nov.  8 
Nov.  5 

Not.  10 

Nov.  14 

Nov.  21 

Nov.  27 
Nov.  30 
Dec.    6 

187a 
Apr.   0 
Apr.   9 
Kay  19 
Hay  20 

May  81 
June  4 
Jane  4 


Place. 


South  Cbaanel 


Three-fonrthsmileeN.'W.from 

Station. 
Month  of  Little  Salxaon  Creek 
On  bar  in  mid-channel 


Near  Qrand  River  Pier. 


On  bar  in  mid-channel. . 
Fonr  miles  N.  of  Station 


On  Sand  Shoal,  S.  of  channel. . 
Near   Hamburgh,  ten  miles 

from  Buffalo. 
One-half  mUe  from  Buiblo  . . . 
Four  miles  W.  of  Charlotte. . . 

Old  pier  entrance  of  Port  On- 
tario. 
On  bar  in  mid-cbannel 


Mouth  Little  Salmon  Creek . . 

Seven  miles  E.  of  Station 

Twelve  miles  £.  of  Charlotte. 
East  pier  at  Oswego 


N.  B.  point  of  Presqne  Isle. 
N.  £.  point  of  Peninsula . . . . 

Off  Clevelsnd 

Entatmce  of  harbor 


Between  Oswego  and  Galoocs. 

East  Pier,  Cleveland 

Off  Erie,  Pa , 


Total 


1 

2 

2 
1 

k7 

1 

9 

6 
5 

5 

4 

2 
1 


Name  of  vesseL 


Sloop  Maria. 


Mexico  Belle  (open 
boat). 

Sc.  Mary  Davis 

Sc.  Union 


Sc  Curlew 


Sc.  Union 

Sc.  Clipper  Vision.  - . 

ScE.P.Beals 

Brig  £.  Cohen 


Fish-boat 

Sc.  Delos  De  Wolf. . 


ScMist.. 
Sc  Union 


Sc  Mary  Davis. 


TugThos.  Thompson 

ScX.L.Lamb 

Sc  Wayne 


Where  owned. 


Oswego^  N.  Y. 
Texasi  N.  Y . . 


...do 

Big  Sandy  Creek, 

N.Y. 
Port  Huron,  Mich. 


Big  Sandy  Creek, 
Port  Huron,  Mich. 


Buflklo,  N.  Y . 
Oswego,  N.Y. 


BnilUo,  N.  Y . 
Oswego,  N.Y. 


.do 


Big  Sandy  Creek, 
Texas,  N.Y 


Sc  John  Jj.  Shaffer . . 
Dexter  (fishing  boat) 

Star  (fish-boat) 

Open  boat 


Erie,  Pa 

Detroit  Mich 
Oswego,  N.  Y. 


St  barge  Portsmouth 

ScH.  D.  Root 

Open  boat 


Erie,  Pa 

. . .  .do 

Cleveland,  O 


Kingston,  Canada. 

Fremont  O 

Erie,  Pa 


Master. 


Tomer.... 

28 

Tarr 

Marsden .. 
Ellis 

4 

25 

McCloud.. 

80 

Ellis 

25 

87 

375 
205 

Collin 

Goldin.... 

0*Brien... 

Pitcher... 

299 

Hinman... 

85 

Ellis 

25 

Marsden . 

Mahoney. 
Whipple . 
Atkinson 


Hunn . . . 
Jones . . . 
Tonat . . . 
Cameron 

Easton . . 
Chilaon. 


19 
253 
832 


152 
117 


DISTRICT  NO.  9.--C0ASTS 


1877. 
Sept  28 

Oct  10 

Oct  10 
Oct  11 


Nov.  8 

Nov.  8 

Nov.  9 
Dec.  12 


White  Fish  Point*  ten  miles 

ttom  station. 
Four  miles  S.  W.  from  North 

Point 
One  mile  due  S.  of  North  Point 
One  mile  W.  of  Port  Austin. 


One  mile  S.  of  North  Point 

reef 
Bumt  Cabin  Point  Reef 


East  side  North  Point  Reef. . . 
S.  £.  comer  Outer  Reef,  Black 
River. 

Total 


St  J.K.  White.. 

Sc  J.  B.  Kitchen 

Sc  Lake  Forest . 
Br.  Sc  Abeona  . . 


Sc  Empire  State 
Sc  Berlin 


Bark  Sunny  Side. 
Sc  Monterey 


Mazquetto,  Mich 
Clevehind,  0 


Chicago,  111 

Michael  Bay,  Can- 
ada. 

Cleveland,  O 

Marblehead,  O . . . 


Detroit,  Mich 
do 


Lang 

Herington. 

Nelson . . . . 
McCauley 

McHenry  . 

Johnston.. 

Bell 

Merrick... 


50 
287 

482 

100 

818 

213 

568 
808 


UNITED  8TATE8  LIFE-SAVIKG  SERVICE. 
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CfF  LAKES  EBIE  AKD  OKTABIO. 


Wll6r6  ttfUBL 


Thonsand 

Inlands. 
TezAs,  If.  Y . 

Oswego,N.Y. 
Canadft 


Port    Hope, 
Mich. 

OswegOiN.T. 

Port  HaroiL 
Mich. 

Erie,  Pa 

Toledo,  O 

Baflilo,K.Y. 
Offdensburg, 

Chamont . . . . 

Oewego,N.Y. 


Eingtton.... 

Eiie,  Pa 

Detroit 

Milwaukee, 
Wie. 


Erie,  Pa 

..  do 

ClerelandfO 
CoUingwood, 

O. 
Osirego,N.Y. 
Fremont,  O.. 
Erie,  Pa 


Where  bmiad. 


Oswego,  V.  Y. 
FleamiTe  trip. . 


Texas,  N.  Y 

Idff  Sandy  Creek, 

Cleveland,  O  — 


Biff  Sandy  Creek, 

Clerehuid,  O 

Chicago,  Til 

BnilUo,N.Y 


Cleveland,  0 

Port  Ontario,  N. 

Y. 
BteSandy  Creek. 


Texas,  N.  Y 


Cralslng 

Oswego,  N.  Y. 
....do 


Fishing 

...do 

Flshlna; 

Port    Colborae, 

Canada. 
EfaigstonjCanada 
ClereUnd,  O... 
Fishing 


Cargo. 


Ballast 


Peaches  . 
Lomber  . 

Laths, 
and  pine 
lumuer. 
Coal  and 

nails. 
Shooks  .. 


Coal. 
Com. 


Iron  ore. 

Cut  lime- 
stone. 

Coal  and 

kerosene 

oiL 

C  edar 
wood. 


Wheat. 
..do.... 


Fish 
..do. 


o 
« 

I 

I 
I 


18,000 
40 

200 

1,500 

8,000 

1,600 

000 

20,000 
8,000 

50 
12,000 

1,000 

1,500 

200 

7,20t' 

5,001 

12,000 


80( 

sot 

80 
2t 

S,00b 

2,500 

50 


84,190 


I 

'a 
1 


S 


$50 
800 

900 


882 

800 

2.100 
6,500 


2,200 
25 

400 

12 


20,000 
28,000 


800 
500 


50 


58,019 


12,000 
40 

250 

2,300 

8^900 


1. 
1.400 

22,100 
14,500 

50 
14,200 

1,025 

1,900 

212 

7,200 
25,000 
85,000 


800 

1.000 

80 

70 

6,000 

2,500 

50 


142,209 


i 

i 

i 

9 
1 


a 


12.000 

40 

250 
2,800 

8,609 

1,882 

900 

18,700 
4,000 


10.200 

965 

1,900 

187 


25,000 


600 

1,000 
80 
70 

5^000 

2,400 

80 


78,874 


1400 


600 

5,400 
10,500 

50 
4,000 

40 


25 

7,200 

85^'6o6 

100 


100 
20 


83,885 


g 


e 

I 


8 

4 

2 
8 


4   4 


2 
8 
4 
1 

10 
8 
2 


102 


1 


6 


8 

4 

2 
8 


2 
8 

4 
1 

10 
6 
2 


102 


& 


4 
8 


8 


OF  LAKES  HUBOK  AND  SUFEBIOB. 


Sanlt  Ste. 
Marie.  Mich. 
Fayette, 

Mich. 
Bafhlo,N.Y 
Michael  Bay, 

Canada. 

Marquette. 

Mioh. 
Marblehead, 

O. 
Baftao.N.Y 
Muskegon, 

Mich. 


Marqnette,  Mich 
Clerdand,  0 


Chicago,  m 

Samia  (Island 
Guenuey). 

Cleveland,  O  — 

Bay  City.  Mich.. 


Chicago,  111 

Ogdensonrg,  N. 


Pig-iron  . 

Coal. ..7! 
Lumber 
and  shin- 
gles. 
Iron  ore.. 

L  ime- 

stone. 
Hard  coal 
Lomber 


2,500 

18,000 

12,500 
2,000 

8,000 

6,000 

25,000 
8,000 


82,000 


16,574 

2,000 
400 


2,850 

800 

6,700 
5.500 


32,824 


2,500 

88,574 

14.500 
2,400 

10.850 

6,800 

80.700 
18,600 


114,824 


2,450 

32,574 

11,500 
200 


26,500 
7,000 


80,224 


60 

1,000 

8,000 
2,200 

10,850 

6,800 

4,200 
6,500 


84.100 


8 

8 

10 
4 

8 

6 

10 
8 


in 


8 

8 

9 
4 

8 

2 

10 
8 


52 


2 


*  Killed  by  fore-boom. 


\ 
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UNITED  STATES   LIFE-SAYING   SEBVICE. 


Bate. 


1877. 
Oct.  10 

Nov.  6 

Xov.  9 

Nov.  10 


1878. 
Mar.  '23 
Mar.  24 

June  21 


DISTRICT  NO.  10.-COA8T 


Place. 


Name  of  vessel. 


Near  South  Pier,  100  yards    «|  So.  D.  6.  Williams. . 

south. 
Two  and  a  half  miles  north  of    8'  Sc  F.  B.  Gardner* 

North  Pier,  Chicago. 
Off  TwoKivers 


Five   miles  north   of  "Wau- 
kegan.  Lake  Michigan. 


12 
0 


So.  Magellan  . . . 
Sc  Two  Katies. 


Where  owned. 


Majrysville^Mich.. 
Chicago,  HI 


Master. 


S  t .    Catherine's, 

Canada. 
Racine,  Wis 


Three  miles  west  of  Station.  .41  Fish-boat 


Ludington 


Two mil<«&om Station, south-  '  7!  Sc  Minnie  Corlett. . .'  Grand     Haven, 

east  side  of  Round- House,    i    I  Mich. 

Half  mile  south  of  harbor — '  6  Sc  Sandy  Morrison. . '  Grand    Haven, 


Total 


Mich. 


*  No  assistance  by  station. 


Badget. . 
Gibbs... 
Belger . . 
Doat.... 


Bummeis- 

ter. 
Downie . . . 


e 
« 

§ 


U8 

422 

850 

74 


1 


107 
39 


RECAPITXT 


District  No.  1.. 
District  No.  2.. 
District  Na  8.. 
IHstrictNci.. 
District  No.  5.. 
District  No.  6. . 
District  No.  7.. 
District  No.  8. . 
District  No.  9. . 
District  No.  10. 
District  No.  11. 


H 
'I 

a  ► 

is 


32 

20 

10 

3.5 

18 

9 

2 

24 

8 

7 


4 


o 
« 

► 

I 


$163,450 

77,066 

240,700 

428,275 

159, 400 

817,692 

90,000 

84,190 

82,000 

36,300 


-Aggregate. 


$41,778 

16,983 

139,770 

121, 948 

240,900 

09,000 

12,500 

58,019 

32,824 

12,450 


171       1,879.063  I        745,672 


UNITED   STATES   LIFE- SAVING   SERVICE. 
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OF  LA^KB  MICHIGAN. 


Where  from. 


HnskeipoD  . . 
Chicago,  HI. 
ChlGago,IU. 
Frankfort  .. 


Ludinji^ton  . 
Chicago,  Dl . 

Milwaukee, 
Wis, 


Where  bound. 


Chicago,  111. 


Duncan   City, 

Mich. 
Toronto,  Canada 

Racine,  Wis 


Cargo. 


Lumber 


Fishing... 
Pentwater 


Grand  Haven, 
Mich. 


Com  . . . 

Lumber, 
bass- 
wood. 


d 
> 

I 


17,000 

I 

1,500 


300 
2,500 

2,000 


o 
If 

8 

o 
« 

► 


$4,000     $1,550 
9,000 


10,000 
900 


-4 

s 

o 
H 


$5,550 
9,000 

27,000 
2,400 


300 
2,600 

2,000 


36,  300     12,  450     48, 750 


t 

a 
d 

I 
I 

flS 

I 


•a 

% 

■*» 
fl 

0 

I 
I 

I 


$6,000 


2,100 


1,500 


9,600 


$5,550 

3,000 

27,000 

300 


300 
2,500 


500 


39,150 


6 


37 


-% 


I     • 


1 
I 


OB        OD 


OB        OB  id-tf 


■I 


5Z5    5Z5  5?5 


1 

6 

8 

■  ■ 

■  •  •  > 

8 

4 

•  • 

'i 

1 
1 

4 

27 

10 

6 


14 


14 


LATION. 


t 

Total  amount  of  prop- 
erty saved. 

Total  amount  of  prop- 
erty lost 

Total  number  of  lives 
imperiled. 

Total  nnmber  of  lives 
saved. 

Total  number  of  lives 
lost 

Total  number  of  ship- 
wrecked   persons 
sheltered  at  stations. 

Total  number  of  days' 
shelter  afforded. 

Number  of  disasters 
involving  total  loss 
of  vessel  and  carga 

$206,228 

94.039 

380,470 

$107, 010 

24,504 

148,275 

342,688 

278,200 

28,000 

$98,218 

09.535 

232,195 

207,535 

122,100 

658,602 

102,500 

63,335 

34,100 

39,150 

185 

121 

162 

244 

147 

466 

36 

102 

57 

37 

183 

102 

162 

244 

140 

283 

36 

102 

52 

27 

2 
19 

12 
59 
90 
73 
36 
182 

48 
96 
235 
182 
120 
136 

7 
10 

8 

550,228 

10 

400,300 
586,602 
102.500 

7 
183 

9 
4 

2 

142,209 

78,874 

80,224 

9,600 

8 
9 
4 

9 

9 

14 

3 

114,324 
48,750 

5 
10 

2 
4 

2, 624, 735 

1, 097, 375 

1, 527, 360 

1,557 

1,331 

226 

423 

849 

59 

\ 


LIST  OF  LIFE-SAVING  DISTRICTS  AND  STATIONS 


ON  THE 


COASTS  OF  THE  UNITED  STATES. 


(ON  AND  AFTER  DECEMBER  10,  1878.) 


9ls 


\ 


LIKE  SAVIXCi    DISTIUC^TS  AND  STATIONS  OX  THK  COASTS 

OF  TIIK  UNITED  STATES. 


FIKST  DISTRICT. 


KMIIItACIMi    rOASTH  OK   MAIXK   AXI»    XKW    11  AMl'hlllKK. 


Xo. 


3 
4 
o 
6 
7 


Namt* 


Statr. 


WfHt  QiuNia y  Head Mc . . . 

CroHH  uilantl Mt* . . . 

Browney's  iHlancI   |  Me 

Little  Ci-anberrv  Inlantl.  >  Me 

Whitehead  laliiiid Mt* . . . 

Biddeford  Pool Mt*... 

Straw'8  Point N.  H  . 


Locality. 


Appruxioiatu  posi- 
tion. 


latitude.'  f't"„»«' 


H 


EaHt|Mirt  I^iv 44  48  25  66  58  2,'. 

(W  Mu4lila»|Jort I  44  37  28  !  07  16  20 

on*  JoucMboi-ouffh  j  44  28  30  67  37  00 

Station  not  vi't  T>uih I | 

Near  Whit<>heiid  Light 43  58  41  |  69  07  37 

FU'tchei-H  Xo«k i  43  26  32  70  20  OH 

Kvi«  Ik'aih '  42  59  31  70  45  00 


SWOXl)  DISTRICT. 


KMIHCACIMi   COAWr  OF  .MAN*ArifrHKI"n<. 


1 

*2 

3 
4 
o 
6 


8 

9 

10 

11 

12 
13 
14 
15 


Plum  iMland 

DaviH  Neck 

Scituate 

GurnL'tt'a 

Manomet  Point . 
Race  Point 

Peaked  Hill  Bar 

Hl^hlanda 

Parmet  River . . . 
Cahoon'M  Hollow 

NauMett 

OrleuiA 

Chatham 

Monomoy 

Sui-tlBide' 


Mrhm. 
Mbhm. 
MaAM. 
Mhhm. 
Mhmm. 
MatM. 

MaM. 

MaHM. 

Mawi. 
Mmmm. 
Maaa. 

Maaa. 

Maaa. 


Near  Xeirbui'yport.  3  miloa  diatant 

Nc>ar  Annisqiiam  light 

Station  not  vet  built 

8  mih^f  northvaat  of  Plymouth 

7  niilea  southeaat  of  Plymouth , 

1  mile  northeaat  of  Race  Point  light,  CaiK> 
Coil. 

2|  milea  noiihi^aat  of  I*i'ovincetown,  Cape 
Cod. 

{  mile  m»rthwe8t  of  liuht,  Cape  CcmI 

34  milea  aonth  of  Highlanda  light 

2^  niilea  eaat  of  the  town  of  Well  fleet 

1}  milea  aouth  of  lighta 

Abivaat  of  Ponehet  laland 

1^  milea  aoiith  of  (*hatham  light 

2  niilt'a  north  of  Monomoy  light 

2J  milea  aonth  of  the  t4»wii  of  Nantueket.. 


42  47  05 

70  48  41 

42  40  03 

70  40  03 

42  00  io 

70  35  50 

41  55  20 

70  32  18 

42  04  12 

70  13  58 

42  04  34 

70  08  54 

42  02  47 

70  04  05 

41  50  m 

70  00  53 

41  56  38 

69  58  40 

41  50  20 

00  56  21» 

41  45  31 

60  55  31 

41  38  57 

60  56  34 

41  36  00 

69  58  41 

41  14  33 

70  08  36 

THIRD  DISTRICT. 


KMHICA<-rN(i   roAHTK  OK   KII<U»K  ISI,AM»   AXI»   LOXti   IHI.AXl*. 


3 

4 


6 
I 

8 

0 

10 

11 

13 
14 
15 
16 
17 


Xamigan.<iett  Pier 

Point  Judith 

Watch  HIU 

New  Shorehani  . . . 
Block  Lilaud 


Montauk  Point 
Ditch  Plain.... 
Hither  PUiin... 

Napeague 

Amaganaett  ... 

Goorgica 

Biidffehampton 
SoutDaui]>t<m  . . 

Shinnecot:k 

Tyana  

?uogue 
unner'a  Point . 


R.  I . . 
R.  I.. 
R.I.. 
R.I.. 
R.I.. 

X.  Y. 
X.  Y. 
X.  Y. 
X.  Y. 
X.  Y. 
N.  Y. 
N.  Y. 
N.  Y. 
N.  Y. 
X.  Y. 
X.  Y. 
X.  Y. 


Northern  part  of  the  town 

Southern  exti-emity  of  Xariiig»n.**ett [ 

Xear  Ii>:ht-lioua<>;  atation  not  yet  built j 

Bh>ck  lalaiul.  eaat  aide,  near  landing 

Block   laland,  weal  aide,  near  Diekena'a 
l»oint.  I 

At  the  light 

3  milea  aouthweat  <tf  Moutauk  light ' 

I  mile  aouth weat  of  Fort  Pond 

Abreaat  of  Xapeague  Harbor j 

Abreast  of  the  town ' 

1  mile  aouth  of  Eaat  Hampton 

2  milea  aouth  of  town 

J  mile  aouth  of  town 

3  milea  fi*om  the  head  of  Shinneeoc-k  Bai" 

4  niilea  raat  of  Quogue 

I  mile  aouth  of  the  village 

1|  milea  aouthwf at  of  Patunk  village 


41  25  ."jO 
41  21  :J8 


41  10  30 
41  09  41 

41  04  07 
41  02  19 
41  01  33 
40  50  38 
40  58  05 
40  56  35 
40  54  06 
40  52  13 
40  50  40 
40  49  36 
40  48  23 
40  47  52 


71  27  04 
71  28  54 


71  33  07 
71  36  13 

71  51  00 
71  54  38 

71  57  26 

72  02  24 
72  07  24 
72  11  19 
72  17  41 
72  23  07 
72  27  30 
72  31  16 
72  35  41 
72  39  01 
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UNITE!    STATES   LIFj5-SAVIN0    SERVxCE. 


Life a.iviHtj  diatrirh  and  stations  on  coosIh  of  United  State>* — CoiitiniitHl. 

THIRD  DISTRICT— ( Ontinunl. 


No. 


1ft 
J» 
•20 
21 

•Mt 

23 
24 
2ri 
20 
27 
2« 
29 
30 
31 

:« 

34 
35 
36 
37 
38 


XaiiiH. 


Stat«*. 


MorirhfH 

For«ri«  Rivi«r 

SmithH  Point 

B4^1Iport 

Blno  Point 

Lon<^  Hill 

Point  of  Woods , 

Fire  Island 

Oak  iHlaud,  eaHt  <>tid 

Oak  Inland,  west  end  . . . 
Jonen'H  Beaoh,  east  end 
JoneH'H  Boat'h,  weat  end . 

Short  Btmch 

Moadow  Inland 

Long  Beach,  eaat  end  . . . 
Long  Beach,  we^t  end . . . 
Hog  Island,  went  end  . . . 

Rookaway  Beach 

Rockaway  Bvach 

Coney  Inland 

Eatoii'M  Xeek 


X.  Y. 
X.  Y. 
X.  Y. 
N.  Y. 
N.  Y. 
NY. 
X.  Y. 
N.  Y. 
N.  Y. 
X.  Y. 
N.  Y. 
N.  Y. 
N.  Y. 
N.  Y. 
X.  Y. 
N.  Y, 
N.  Y. 
N.  Y. 
X.  Y. 
X.  Y. 
X.  Y. 


Loi-ntitv 


2A  niilen  .•toiithweMt  of  Sneonk  vi11n<;e 

3^  miles  .south  of  Morielicn 

A  bt'eant  «»f  the  iH>int 

4  milf^  south  or  the  village 

4^  miles  south  of  Potchogue 

4|  miles  south  of  Sayville 

5  milen  south  of  Islip 

East  side  Fire  Inland  Inlet 


6  miles  south  of  South  Ovster  Hay 

i  mile  east  of  Jones's  Inlet .' 

Entrance  of  Jones's  Inlet 

2  miles  west  of  Jones's  Inlet 

Near  Lucy's  Inlet 

Near  Hog'  Island  Inlet 

Near  the  village  of  R4M'kaway 

West  end ! 

Manhattan  Beach 

East  side  entrance  to  Huntington  Bay, 
Long  Inland  Sound. 


Approximate:  jMi^i- 

r              tion. 

I.4ititnde. 
north. 

L  o  n  g  i  • 
tade. 

west. 

O      '       '/ 

O      1      II 

40  40  2r> 

72  42  49 

,  40  44  56 

72  48  12 

1  40  43  51 

72  52  20 

40  42  42 

72  55  46 

40  40  40 

73  01  15 

40  39  46 

73  04  27 

>  40  38  55 

73  08  11 

40  37  34 

73  13  36 

40  38  15 

73  17  39 

40  37  16 

73  22  24 

1  40  36  27 

73  25  20 

40  36  10 

73  28  4a 

Xot  determined. 

40  35  55 

73  33  41 

40  35  18 

73  35  47 

40  35  o:{ 

73  39  09 

'  40  35  22 

73  43  50 

40  35  25 

73  46  55 

40  M  15 

73  51  0.x 

40  :t4  21 

73  .56  06 

1  40  57  12 

73  23  45 

FOCRTH  DISTRICT. 


KMIiitAC'IN'O   COAST  OF  XKW  JKMHKV 


1 

2 
3 
4 

5 
6 


7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
:)4 
35 
36 
37 
38 
39 
40 
41 


Sandy  HcK>k 

Spemiace^ti  Cove . 

Seabrlglit 

Monmouth  Bench 

Long  Bi*aiich 

Deal  Btnicil 


.( 


Shark  River 

Wreck  Pontl 

Squan  Beach 

Point  PlcMHuint 

S<iuan  Point 

Green  Inland 

Tom'n  River 

Island  Beach 

Forked  River 

South  end  Inland  l^>ach. 

liamegat 

Loveladies  Inland 

Hai'vev  ( ■e<1ai*s 

Shipifottom 

Long  Beai'h 

Bond's 

Little  Egg 

Little  iCsch 

Biigantine 

S.  Brigautine 

Atlantic  City 

Absecom  . . .' 

G««t  Egg 

Beazleys 

Peck's' Beach 

Corson's  Inlet 

Lndlam's  Beach 

Townsend's  Inlet 

Stone  Harbor 

Hereford  Inlet 

Turtle  Gut 

Two-Mile  Beach 

Cape  May 

Cape  May 

Bay  Shoiv 


X .  tl  . . 
N.  J.. 
N.  J.. 
N.J. 
X.J  ., 
N.J. 

N.  J  . . 
X.J. 

x;.  J . , 

N .  f  I  . . 
X.  J.. 
X.J  . 
X.  J.. 


383  yards  east  of  main  li^ht 

East  of  the  up^ier  end  ot  (/ove 

About  a  mile  south  of  Highlands  Station. . 

^  miles  Nouth  of  Highhiudn  Station 

X ear Gi-eens  Pond 

Near  the  teiwn,  328  vanln  uoiih  of  (rnuit 
Pond. 

Near  the  mouth  of  Shark  River 

2|  miles  Im»1ow  Shark  River 

1  mile  southeast  of  Sipian  Village 

At  the  head  of  Bamegat  Bay 

24  miles  behiw  the  head  of  Iwmegat  Ifiiy . . 
5  miles  lielow  the  head  of  Ifamegat  Buy  ■ . 
On  the  bem'h  abreant  of  its  nioulh '. . . 


40  27  42 
40  25  :t9 
40  22  46 
40  20  30 
40  16  M 
40  14  00 


N.J 
N.J 
N.J 
X.J 


N.J 
X'.  J 
N.J 


North  side  of  the  inlet 

South  side  of  the  inlet 

On  the  iK^ach  abreant  of  the  inland 


N.J 
N.J 
X.J 


Near  the  light  north  of  inlet 

South  nide  of  Little  Egg  Inlet 

5|  miles  above  Abnecom  light 

2  miles  above  Abnecom  ligTit 

Xear  Abnecom  light 

3  miles  below  the  light 

6  milen  l>elow  the  light 

South  nide  of  the  inlet 

31  miles  above  Corson's  Inlet 

X  ear  the  inlet,  north  side   

3^  miles  above  Townsend's  Inlet  . 

X  ear  the  inlet,  north  side 

3^  miles  above  Hereford  Inlet — 

Near  Hereford  light 

6  miles  above  Cajie  Island  City  . . 

4  miles  above  Cape  Island  City . . . 
2  mih>s  above  Cape  Island  City . . . 

Xear  the  light 

'i\  milen  west  of  (^ape  Island  City 


N.J 
X.  J 
X.J 
X^  J 
X.J 
N.J 
N.J 
X.J 
N.J 
N.J 
N.J 
N.J 
N.J 
N.J 
N.J 
N.J 
N.J 
N.J 


40  11  25 
40  09  20 
40  06  52 

40  o:{  58 

40  01  37 
39  59  06 
:t9  56  15 
39  fA  42 
39  51  06 
39  48  08 
39  45  34 
39  43  47 
39  40  23 
39  38  13 
.19  35  03 
39  31  59 
.19  .'{0  05 
39  27  23 
39  25  23 
:{9  23  20 
39  21 
39  20  45 
39  19  02 
39  17  10 
39  14  47 
.19  12  59 
39  09  42 
:{9  07  30 
:»  03  35 
'J»  00  14 
38  .58  39 
:W  .57  08 
.18  56  01 
38  55  50 
38  56  37 


73  59  34 
73  58  50 
73  58  11 
73  58  07 
73  .>8  43 

73  59  29 

74  00  19 
74  00  50 
74  01  43 

74  02  ao 

74  03  15 
74  03  33 
74  04  30 
74  04  57 
74  05  16 
74  05  44) 
74  06  12 
74  07  01 
74  08  13 
74  10  42 
74  13  03 
74  15  16 
74  17  28 
74  19  28 
74  20  02 
74  23  08 
74  24  31 
74  27  27 
74  30  51 
74  34  30 
74  36  29 
74  :^  06 
74  40  41 
74  42  21 
74  44  50 
74  46  55 
74  50  34 
74  51  00 
74  i>4  00 
74  57  36 
74  .58  03 
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Lift-mmng  (litftnctb  and  ulations  on  coantM  of  Vnited  StatcH — C(>iitiiinc<l. 

FIFTH  DISTRICT. 

KMIiUACIXc;  COA8T   IJKTWEKX  CArK   HKXLOPKN   AND  (ArK  (MIAIMJ^S. 


Xo. 


1  ! 

■  I 

:1 
4 
5 
6 
• 

9  ' 
10 
11 


Name 


State. 


( 'app  Honlopen  . . . 
Ilehoboth  lieach  . . 
Indian  River  Ijilt>t 

Ocean  City 

Green  Rnn  Inlet . . 

Pope's  Island 

Asttateague  Beach 

Cedar  Inlet 

Hog  Island 

Cobb's  Island 

Smith's  Island 


I 


Del 
Del 
Del 
Md 
Md 
Md 
Va. 
Va. 
Va. 
Va. 
Va. 


Loral  it  V. 


Appi-oxtmate  posi- 
tion. 

Latitude,!  ^?"K'- 


// 


// 


38  46  38       75  04  43 

I  Not  det-ennined. 

38  86  40  1    75  04  30 

Just  north  of  to^Ti ,  Not  detennined. 

!  38  03  15  I    75  13  15 

Not  determined. 

75  19  35 
75  36  20 
75  41  00 
75  46  15 
75  55  00 


Abreast  of  Aasat<'a^ie  light ■  37  54  10 

South  end  of  Cwlar  Island 37  35  10 

South  end  of  Hog  Island 37  26  45 

South  end  of  Cobb's  Island 37  17  20 

South  end  of  Smith's  Island 37  00  20 


SIXTH  DISTRICT. 

F.MIIKACIXa  COABT  BETWKKX  CAP*  HKXRY  AND  CATE   FKAR. 


a 

4 
6 

I 

8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 


Ca]>e  Henry 

Seatack. ./, 

Dam  Xo<;k  Mills 

Little  laland 

Fals«'  Cape 

Deal's  Island 

Old  Currituck  Inlet. 

Jones's  Hill 

Povner'sHill 

Cam-ey's  Inlet 

PanlC^amiel'sHill.. 

KittvHawk 

Kill  "Devil  HUls 

Nag's  Head 

Tommy's  Hummock 

Bodie's  Island 

Pea  Island 

Chicamic«mico 

Cedar  Hummock 

Little  Rinnakeet — 

Big  Kinnakoet 

Creed's  Hill 

Hatteras 

('ape  I.<ookout 

Cape  Fear , 


Va. 

Va. 

Va. 

Va. 

Va. 

N. 

N. 

N. 

N. 

N. 

N. 

N. 

N. 

N. 

N. 

N. 

N. 

N. 

N. 

N. 

N. 

N. 

N. 

N. 

N. 


C 
C 


C. 

C. 

C. 

C. 

C, 

C. 

C. 

C. 

C. 

C. 

C. 

C. 

C  . 

C. 

C. 

C  . 

C  . 

C  . 


Currituck  Beach. 


8  miles  north  of  Oregon  Inlet 


i  mile  south  of  Oregon  Inlet 


5  miles  sfiuth  of  New  Inlet. 


6  miles  north  of  Cape  Hattei'as  light -house. 
4^  miles  we«t  of  Cape  Hatteras  light  house. 

3  miles  east  of  Hatteras  Inlet 

Station  not  yet  built 

do 1 


36  56  30       76  00  30 
Not  determined. 

Do. 

Da 
:j6  38  15  I    75  53  00 
Not  determined. 

Do. 
36  22  00  i    75  49  00 
Not  determined. 

Do. 

Do. 

Do. 

Do. 
35  55  30  I 
Not  detemiinei 
35  47  30  I    75  32  00 
Not  determined. 
35  35  30  I    75  27  30 
Not  detei-mined. 
35  24  30  I    75  28  30 
Not  determined. 

Do. 

Do. 


7.>  36  15 


1  I  Thirteen  miles  north  of 

Indian  River  Inlet. 

2  ;  Gilbert's  Iter 

3  Orange  Grove 

4  Fort  Lauderdale 

5  :  Biseavne  Bav 


VIA 
Fla 

na 

Fla 
Fla 


SEVENTH  DISTRICT. 

KAHTKBK  COAKT  OF    KIX)RI[)A. 


Saint  Lucie  Rocks 


Not  determined. 


Do. 
Do. 
Do. 
Do. 


EIGHTH  DISTRICT. 

EMKUACI.VO  OULK-C'OAST  OF  UNITKD  HTATKK. 


No- 

Name. 

State. 

Locality. 

1 

Sabine  Pass  

Texas. 

Texas 

Texas. 

Texas 

Texas. 

Texas. 

Station  not  vet  built. 

2 
3 
4 

Galveston,  east  end  of  island 

Galveston,  west  end  of  island 

Pass  Cavallo 

Do. 
Do. 
Do. 

5 

Aranzas  Pass 

Do. 

6 

Brazos  Santiago 

Do. 
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Life-mmuj  dhtvicin  and  nlation«  on  coastn  of  United  Staien — Continued. 

NINTH  DlSTllKT. 


KMIIKACINt;   LAKF.K  KKH*:  AND  (iNTAICKi. 


No. 


Name. 


Stat«^ 


I^H-alitv, 


1  Bie  Sand V  Creek '  K  T. 

2  Salmon  ( !i"eek N.  Y . 

3  O»wego N.  Y. 

4  CharlotU" N.  Y. 

5  Buttklo N.  Y. 

6  Prewque  IhIc I*a . . . 

7  FairpoTt Ohio . 

«  Clevelaml Ohio. 

»  ,  Murblehead  Point Ohio . 


¥a\M  Hxdv  of 
Eaut  aidti  of 
Kutnmce  of 
Entrance  of 
Entranoe  of 
Eutrauee  of 
Eutniuoe  of 
Eutramre  of 
Marblehead 


mouth  of  Bie  Samly  Creek.  Lake  Ontaiio. 
mouth  of  Salmon  Creek,  I^ke  Oiitario. 
Oswejjo  Harbor,  Lake  Ontario. 
Charlotte  Harbor,  Lake  Ontario. 
Bntlalo  Harbor.  Lake  Erie. 
Erie  HarUir,  Lake  EHe. 
Faiiiioit  Harlior,  Lake  Erie. 
Cleveland  Harlior,  J^ake  Erie. 
Island,  near  Quarry'  DockA,  Luke  Erie. 


1 


TENTH  DISTRICT. 


RMIiltAi  INC.   L.VKK.S   Hl'ltON   AM»  Si  PKUIOU. 


1 
2 
3 

4 

:} 
6 
7 
8 
9 
10 

11 
12 
13 


Sand  Beat-h  Harbor 

Point  aux  Baniuea 

Port  Anntin 

Ottawa  Point  (Tawaa) 

Sturgeon  Point 

Thunder  Bay  Island 

Middle  Island 

Forty-Mile  Point 

Veniiillion  Point 

Seven  milea  west  of  Vc-nnillion 
Point. 

Two  Heart  Kiver 

Sncker  River 

Ship  Canal 


Mich 
Mich 
Mich 
Mich 
Mich 
Mich 
Mich 
Miih 
Mich 
Mich 

Mich 
Mich 
Mich 


I>ike  Huron.    Station  not  yet  built. 
Near  liuht-houHe,  Ijike  Hunm. 
Lake  Hiiron.    Station  not  yet  bnilt. 
Near  light-honHf,  Lake  Huron. 

Do. 

Do. 
Lake  Hunm.     Station  not  yet  built. 
Hammond's  liny.  Lake  Hunm. 
I^ke  Su]>erior. 

Do. 

Near  mouth  of  Two  Heai't  River,  Lake  Supeiior. 
Near  mouth  of  Sui-ker  River,  I^ke  Superior. 
Near  mouth  of  Porta>:e  Lake  and  I^ke  Superior  Ship 
Canal,  I^ke  Superior.     Station  not  yet  built. 


ELEVKXTH  DISTRICT. 


LAKK  MK-nUSAN. 


2 
3 


6 

7 

H 

9 

10 

11 

12 

13 

14 

I.** 

16 

17 

IS 


Beaver  Island Mich 

North  Manitou  I.ilaiid Mi(*h 

Sleejdng  Bear  Point Mich 

Point  au  Bee  Scies Mi<:li 

Manistee Mich 

Grand  Point  an  Sauble i  Mich 

Ludinfcton Mich 

Muskegon Mich 

(irand  Haven '  M  icli 

Saint  Joseph Mich 

Chicago Ill  .  - . 

Grosse  Point Ill . . . 

Kentmha Wis  . 

Racine Wis  . 

Milwaukee ^Y\H  . 

ShelM)vgan "Wis  . 

Two  lliverM. .  .* Wis  . 

Bayley's  Harbor "Wis  . 


NeJU"  light-house. 
Near  Pickard's  wharf. 
Station  not  yet  built. 
Near  light-lioust*. 
Station  not  yet  built. 
Near  light-llouse. 
Station  not  yet  built. 

Do. 
Euti-ance  of  harlMir. 
In  the  harbor. 

Do. 
Evanston.  111.,  on  Xorthwc^tiTu  ruivevsity  ^Toinidi*. 
Stati<m  not  yet  built. 
In  the  tiarbor. 
Near  entnince  of  harbor. 
Entrance  of  harbor. 

Do. 
Station  not  yet  built. 


i 


TWELFTH  DISTICT. 


I'AC  IFIC   rOAHT. 


3 
4 

.■> 
6 

p* 
I 

H 


Neah  Bay 

Shoahvater  Bay 

Cape  Disappointment 

('ai»e  Arajro 

Humb4»ldt  Bay . ." 

Bolinas  Bay. .' 

(J<»lden  Gate  Park  ... 
Point  ConcejK'itm 


W.  T . 

W.  T 

W.  T  . 

Oreg.. 

Cal  . . . 

Cal  . . . 

Cal... 

Cal  ... 

On  Indian  reseivatiou. 

Near  light-house  l>oat-landiii>;. 

Baker's  Biiy. 

Coos  Bay.  near  light -house. 

Near  light-house. 

Station  not  yet  built. 

On  beach  in  (i«tlden  (Jate  Park.  .San  l-'ranci'^ro. 

Station  not  v«*t  built. 


-^ 


A.BSTRA.CTS 


OF  RKTURNS  OK 


WRECKS  AND  CASUALTIES  TO  VESSELS 

"VVailCII  HAVE   OCCT'RRED  ON   AND  NEAR  THE 

COASTS  AND  ON  THE  RIVERS  OF  THE  UNITED  STATES, 

AND  TO 

AMEKICAX  VESSELS   AT  SEA  AND  ON  THE  COASTS 

OF  FOREIGN  COUNTRIES, 

DI'RING  THE 

FISCAL  YEAR  EiNDlXG  JUiNE  30,  1878. 
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WRECKS,  (\VSrALTIK8,  AND   COLLLSIOXS   AT    HOME   AND 

ABROAD. 


REMARKS  EXPLANATORY'  OF   THE  WRECK-STATISTICS   FOR   THE   YEAR 

1877-'78. 

The  following  is  the  fifth  annual  statement  of  wrecks  and  casualties 
which  have  occnrred  on  or  near  the  coasts  and  on  the  rivers  of  the 
United  States,  and  to  American  vessels  at  sea  or  on  the  coasts  of  foreign 
conntries. 

The  statistics  relating  to  disasters  upon  our  own  coast  are  compiled 
from  rei)ort^s  obtained  and  received  through  the  officers  of  the  customs,  in 
compliance  with  the  acts  of  June  20,  1874,  and  June  18,  1878. 

ThOvSe  relating  to  disasters  which  have  occurred  to  American  shipping 
in  foreign  waters  are  derived  from  reports  received  from  our  consular 
officers  abroad  and  through  the  courtesy  of  officers  of  foreign  govern- 
ments, an  interchange  of  such  information  having  been  effected,  through 
the  Department  of  State,  with  most  other  maritime  nations. 

In  the  preparation  of  the  accomi)anying  tables,  it  has  been  found 
advisable,  in  order  to  facilitate  reference,  to  make  the  following  general 
divisions  : 

I.  Disasters  occurring  on  the  Atlantic  and  Gulf  coasts  of  the  United 
States,  embracing — 

1.  All  casualties  outside  of,  but  in  proximity  to,  the  coast  line ; 

2.  All  casualties  occurring  in  the  bays  and  harbors  adjacent  to  the 
coasts  named ; 

3.  All  casualties  occurring  in  or  near  the  mouths  of  rivers  emptying 
into  the  ocean  or  gulf. 

II.  Disasters  occurring  upon  the  Pacific  coast  of  the  United  States, 
including  those  occurring  in  adjacent  waters,  as  in  the  first  division. 

III.  Disasters  occurring  on  the  great  lake«,  embracing — 

1.  All  casualties  occurring  on  Lakes  Superior,  Michigan,  Huron, 
Saint  Clair,  Brie,  or  Ontario,  reporte<l  by  officers  of  the  customs, 
whether  in  waters  under  the  jurisdiction  of  the  United  States  or  of 
Great  Britain ; 

2.  All  casualties  occurring  in  the  rivers,  straits,  &c.,  connecting  the 
several  lakes  named ; 

3.  AU  casualties  occuning  in  the  harbors  of  any  of  saitl  lakes,  or  in 
or  near  the  mouths  of  rivers  emptying  into  them,  within  the  United 
States. 

IV.  Disasters  occurring  in  rivers  within  the  United  States,  embracing 
all  rivers  except  those  referred  to  in  the  foregoing  division. 

V.  Disasters  occurring  to  American  shipping  at  sea  or  in  foreign 
waters. 

The  disasters  embraced  in  the  foregoing  divisions  are  classified  as 
follows,  \iz : 

1.  Founderlngs — embracing  founderings  which  resulted  from  the  leak- 
ing or  capsizing  of  vessels,  but  not  those  which  resultinl  from  collision, 
stranding,  or  striking  any  sunken  wreck,  or  against  piers,  snags,  or  ice. 

2.  tStraniliiujH — embracing  disasters  i*esulting  from  nmning  aground, 
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Htriking  a  rock,  reef,  bar,  or  other  uatiiral  object,  although  tlie  vessel 
may  have  foiiiiaered  as  a  result  of  such  casualty. 

3.  CoUisUmH — embracing  all  collisions  between  vessels  only. 

4.  Other  causes — embracing  disasters  resulting  from  various  causes,  as 
follows,  viz : 

Fire,  irrespective  of  result ; 
Scuttling,  or  any  intentional  damage  to  vessel ; 

Collisions  with  fields  or  quantities  of  ice,  although  vessel  may  be  sunk 
thereby ; 
Striking  on  sunken  wi^ecks,  anchors,  buoys,  piers,  or  bridges  ; 
Leakage  (except  when  vessel  foundered  or  went  a,shore  for  safety ;) 
Loss  of  masts,  sails,  boats,  or  any  portion  of  vessel's  equipments ; 
Capsizing,  when  vessel  did  not  sink  ; 
Damage  to  machinery ; 
Fouling  of  anchors ; 
Striking  of  lightning ; 
Explosion  of  boilers ; 
Breakage  of  wheels ; 
Also  water-logged,  missing,  and  abandoned  \  essels. 

Since  the  publication  of  the  annual  statement  for  the  fiscid  year  ending- 
June  30,  1877,  information  has  been  received  of  the  occurrence  of  dis- 
iisters  during  that  year  to  39  American  vessels.  The  Ux'alities  and  na- 
ture of  these  casualtias  were  as  follows : 

On  the  Atlantic  and  (xulf  coasts,  eight,  viz :  One  by  foundering ;  three 
by  stranding ;  one  by  collision  ;  and  three  from  other  (;auses.  Of  these, 
one  foundering  and  two  strandings  resvdted  in  total  loss. 

On  the  Pacific  coast,  three,  viz :  Two  by  stranding,  and  one  from  other 
causes. 

On  the  great  lakes,  nine,  \iz :  Five  by  stranding,  one  by  collision^ 
and  thre^  from  other  causes ;  one  of  the  strandings  resulting  in  total 
loss. 

On  the  rivers,  four  from  other  causes,  two  resulting  in  total  loss. 

At  sea  or  in  foreign  waters,  fifteen,  viz  :  One  by  foun<lering,  two  l)y 
stranding,  one  by  collision,  and  eleven  from  other  causes.  Of  these, 
one  foundering,  one  stranding,  and  three  disasters  from  other  causes 
resulted  in  total  loss. 

The  additional  loss  of  forty-two  lives  has  been  rejwrted  since  the  pub- 
lication of  the  last  annual  statement,  as  follows :  Two  vessels  ha^ing 
crews  of  eight  and  fourteen  i)ersons,  respectively,  were  never  heanl 
from ;  supposed  to  have  foundered.  One  with  a  crew  of  ten  persons 
went  down  on  her  passage  from  Saint  John,  N.  B.,  to  Liverpool ;  one 
man  fell  overboanl  irom  a  vessel ;  one  was  washed  overl)oard  in  a  gale ; 
two  were  lost  in  a  severe  storm ;  one  wai^  killed  by  the  bursting  of  a 
steam-i)ipe,  and  five  persons  were  otherwise  lost  from  vessels  sustaining 
no  damage.  ()f  the  above  losses,  two  occurred  on  the  Atlantic  coast, 
one  on  the  Pacific  coast,  one  on  the  great  lakes,  one  on  the  rivers,  and 
thirty-seven  at  sea  or  in  foreign  waters. 

As  the  foregoing  could  not  properly  be  included  in  the  report  for  the 
fiscal  year  Just  closed,  it  is  thought  a<lvisable  to  reprint  thegeneml  sum- 
mary tabl(»  of  the  previous  year,  amended  so  as  to  include  the  particu- 
lars furnished  by  the  wreck-re])ortsmentione<l  above.  The  table  will  be 
convenient  for  t lie  purpose  of  comparison  with  the  corres])onding  table 
in  the  statement  of  the  present  year,  and  is  accordingly  herewith  pre- 
sented. 
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SUM  MAR  y  of  disasters  to  vessels  which  oecui'red  on  and  near  the  coasts  and  on  the  rirers  of 
the  United  SiatcH,  and  to  American  vessels  at  sea  and  on  the  coasts  of  foreign  countries, 
during  thefincal  year  ending  June  IJO,  1877. 


Natiii'O  of  en^naltieA. 


FouuderiiiKK : 
Atlantic  and  Gulf  cuantM. . . 

Pat'iflf  coaMt 

(irwit  laki'H 

Kiven* 

At  8ea  or  in  foreign  waU*r». 


Total 


StranilijiKH : 
Atlantic  and  (rulf  «'<>aAt«  .. 

PiM-ific  coaHt 

( Jrf-at  lakt'S 

Rivers  

At  Hea  or  in  foreifni  watera. 


Total 


VfH8el8  collided : 
Atlantic  and  Gulf  coaHt«. . . 

Pacific  coaxt 

Groat  lakes 

Rivers  

At  sea  or  in  foroipi  waters. 

Totel 


Otlier  caufH'R : 
Atlantic  and  Gulf  cuiiatH. . . 

Pa«*itic  coaHt 

Great  lakes 

Rivera 

At  Hea  or  in  foreign  waterH. 


Total 

Grand  total 


s 

> 

5 

'3 


1^ 


42         3,  563. 78 


12 

8 


3,  020.  31 
660.63 


43       13, 183. 18 


105  ;     20,  427.  90 


331  7.'»,  453.  34 

24  8, 373. 13 
62  ,     19,066.20 

25  ;      5, 203.  .53 
88  ;    40,  591.  50 


530  ,  14^,687.70 


345  '  107. 923. 90 
20       14, 445. 02 

114  46,218.23 
44  19,964.72 
79  j    29,  730.  50 


602     218, 282.  46 


293 
11 
116 
102 
342 


69, 174. 10 

6, 213.  91 

33,  6.52.  31 

23, 770. 14 

138,  608.  60 


864  I  271,479.06 
2, 101  058,  877. 12 


(   I 

s  ^ 


g.^ 


^M  ••^  ^— 


30 


10 
2 

43 


12 


27 


6 


•  9 
77 


85 


20  I 


133 

196 

13 

11 

19 

43 

4 

21 

60 

2X| 

113 


92 

11 

1 


90 


229 


301 


194 


22 
1 
3 

.') 

8 


323 

12 

19 

111 

2 

39 

2 

71 

19 

39 


30 


563 


35 


8 

56 
81 


263 

73 

11 

1 

108 

37 

46 

49 

261 

352 

175 
528 


689 


1,  573 


512 


'854 


REC  A  PIT  C7L  ATION. 


Atlantic  and  Gulf  coaata. . . 

Pacific  coast 

(ireat  lakes 

Rivers  

At  m'a  or  in  foreign  wat<>rs. 

Total 


1, 

Oil 

55 

304 

179 

552 

2, 

101 

256, 115. 12 
29, 032.  06 

101,9.57.05 
49,  599.  02 

222, 173.  87  i 


668,  877. 12 


215 

796  : 

204 

14 

41 

12 

40 

2ft4  ' 

49 

67 

112  , 

51 

1    192 

360  1 

538 

•   528 

1.  573  I 

*864 

Total  value  vcHsels  invidved 
Total  value  rarjjoes  involved 

A  jfgrejcate 

Total  insurance  on  ve8Hel«. . . 
Total  iiiHurance  on  curg;oeH  . . 


Atlantic 

and  (iulf 

coasts. 


Pacific 
coast. 


Great  lakes.      Rivers, 


$18. 241,  .596 
7,  :i74,  380 


fl,  769, 200     $4,  735, 100 
496.  .548       1,  737,  130 


25,  615, 976       2,  265,  748  !     6,  472, 239 


3,  731.. 596  I 
.3, 13.5,  663  I 


4.'t8,  800 
92,  000 


1,  770,  5.*J5 
897,  391 


A  jr jsrejrate I    6,  867, 259  i        530,  800       2,  667,  926 


Total  losses  to  vessels 
Total  losses  to  cargoes 

Afisiivjcate 


Total  ton'ife  vessels  inv(d  ved 
Total  tonnsi^e  \essels  lost . . . 


2,  903.  010 
895,571 


3,  798,  581 


351.  .520 
18,400 

369, 929 


.530,  986 
166,  856 


697,  842 


256, 115.  12        29,  032.  06      101,  957.  05 
44,  .576.  51  i      .5, 123. 04  I       8,314.73 


$4,071,2.50 
1.141,035 


At  sea  or  ' 

in  foreijfn    Aggregate, 
waters".     , 


5, 212, 285 

805,  316 
521,  363 


1,  :r26,  679 

6.59,  416 
309, 308 


968,  724 

49,  .509. 02 
11,672.28 


$11,  918,  .543  $40,735,689 
12,  068, 492   22,  817,  594 


23,  987.  OrC)   63,  553,  283 


4,677,930       11,424,177 
7,950,682       12,597,099 


12,  628,  612       24.  021,  270 


5,18,5,230 
3, 487,  033 


9.  fi30, 171 
4,  877, 168 


8,  672.  263       14.  507, 339 


222,173.87       658.877.12 
72,  440.  39       142, 126.  95 


"  Iji  addition  to  the  number  of  lives  lost  here  reported.  79  lives  were  lost  in  eases  wbere  no  other 
casualty  »M-eurred  to  tlie  ves.sol,  making  the  total  nnmher  of  lives  lost  933. 
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As  the  appended  tables  include  all  casualties  involvings  losses  as  low 
as  $50  for  the  jmrpose  of  exhil)iting  their  nature,  causes,  and  localities, 
the  character  of  vessels,  loss  of  life,  and  other  information  of  importance, 
the  following  table  of  disasters,  involving  damage  amounting  to  $500 
and  upward  (damage  less  than  that  amount  to  vessels  and  cargoes  being 
considered  unimportant  in  a  peciuiiary  sense),  is  subjoined,  the  corre- 
sponding table  for  the  two  previous  yeai-s  being  also  rei>rinted  for  the 
purpose  of  comparison. 

FiHcal  year  ending  Jnne  30,  1876. 


Amount  of  Iuhhoh. 


.ac 


4t  I  &  i  ^ 

*-    .    -^        +"        ^-» 

2   I  5   I  S 


Atlantic?  and  Gulf  coasts 148   136  123  •  89  i  43 

Pacific  coa»t 7  1    4  7  |  16       8 

Greatlakcs 58,29  56  25  i  15 

Rivers* 8  '  10  13  14     11 

At  oea  or  in  foreign  wat(^r» 36  |  29  '  46  56  I  50 


Total 257  '208   245   180  '127 


o 


u 


16 
2 
6 
4 

26 


o 


4 
1 
6 
2 
12 


§ 


o 

z 


3 
1 
4 
3 
11 


C     I     9 


I 


2 
1 


5 
1 
2  I    2 

5  !-... 


54     25     22     16 


U 

9 


C    i 


Z^     I 


1 
o 

M 
»> 

3 


O         i 

SI  \ 
u  <  \ 


s 

ee 


c 


-2        5 


1 

2 


91 
7 

17 
6 

7 


3 


642 
56 

70 
282 


5   128     1,281 

I        1 


Fiscal  year  ending  June  30,  1877. 


Amount  of  Iomhch. 


I 

u 


;a 


ir   :i   U 


Atlantic  and  (lulf  coa.st.s 155  107  1 19 

Pa**ilic  coant 4  6  10 

Great  lakes 29  18  25 

Rivcrw 15  20  28 

At  sea  or  in  foreign  watei-s 50  53 


£ 
5 
©" 


S    i 


4^    I    4» 


72  '  42 

2       1 

9  I     9 

.   ,  17  ,  14 

87  '  66  I  5:1 


§ 


13 
2 
7 
2 

33 


90s 


3 


10 
1 

3 
9 


I 

o 


z 


1 

2 
15 


1--      p-i 


9 


9 


O         kR         0 

•5      tr      'a 


■M       ««    .    s        r* 


S 
5 

5* 
4a- 


8  .... 

1  ....' 

1  1 

3  ....! 

17  9 


Total 253   204   269  1166   119     57     23     20     30     10 


1 
17 


2 
2 


2 


9 
S 

S 


55 
2 

11 

4 

33 


9 


588 
30 
111 
109 
440 


3  105  I  1,278 


Fismf  year  ending  June  30,  1878. 


Anionnt  of  loaseH. 


I  '  ^- 


& 


«^'     1^ 


i  I '  I 

|l3     3 
I' I    I 


Atlantic  and  Gulf  coastjt 1 131     85 

Pa«iflc  c-oast 1  12*  16 

Great  lakcM* '  42  1  43 

15  ;  13 
53  >  31 


RiverH 

At  sea  or  in  foreign  wuteis. 

Total 


87 
18 
47 
14 
42 


52  34 
8     12 

24  14 
3       9 

M  '  41 


253   208  ;208    141    110 


9 
2 
4 

4 
24 


o 


7 
1 
4 
1 
13 


6 


1 
3 
6 


•5 
I- 


1 
2 

6 


43  I  26  '  16  I  14 


o 
o 


4 
5 


12 


s 


1-1       M 


3 
1 


1 
10 


15 


> 
o 

a 

as 


Si 


if 

9 

a 


62 
1 

26 
4 

35 


2  1128 


5 

o 

H 


487 
71 

206 
73 

342 


1,179 
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The  subjoined  table  shows,  by  localities,  the  total  number  of  vessels 
meeting  with  casualties,  the  total  values  of  vessels  and  cargoes,  the  to- 
tals of  losses  to  both  and  the  total  tonnage  of  vessels  involved  and  of 
vessels  totally  lost  during  the  fiscal  years  1876-'77  and  1877-78,  with 
the  percentages  of  increase  or  decrease  of  the  latter  compared  with  the 
former. 

Total  numher  of  vessels  involved. 


1876-77. 


Atlantic 

J*acifio 

(ireat  lakes 

Rivers j 

At  sett  or  in  foreign  waters 

Aggregate i 


1,003 

52  ' 
295  ! 
175  I 
537  ! 


1877-78. 


84.t 
97 
470 
121 
411 


Per  cent. 


2,062 


Decrease  of  15.95  per  cent. 
iDcrease  of  86.54  per  rent. 
Increase  of  50.32  per  cent. 
Decrease  of  30.86  per  cent. 
Decrease  of  23.46  per  cent. 


1, 942     Decrease  of  5.82  per  cent. 


Total  value  of  vessels  and  cargoes  involved. 


1876-77. 


A  t  lant  ic $25, 581, 876 

Pacific 2, 220, 908 

Great  lakes 8, 046, 489 

Rivers 5,177,635 

At  sea  or  in  foreign  waiters ^  23, 355, 202 


Aggregate 


62, 382, 110 


1877-78. 


117, 975, 1*0 

3,  337,  243 

8,  683,  875 

3, 144,  540 

17,  937,  974 


Per  cent. 


Decrease  of  29.73  per  cent. 
Incn^ase  of  50.26  per  cent. 
Increase  of  43.62  per  (>ent. 
Decrease  of  39.27  per  cent. 
Decrease  of  23.19  per  cent. 


51, 078, 772     Decrease  of  18.12  per  cent. 


lotal  loss  to  vessels  and  cargoes. 


1876-77.         1877-78.    | 


Atlantic 

Pacific 

Great  lakes 

Rivers 

At  sea  or  in  foreign  wattrs 


$3,  783, 656 

367, 179 

092,992 

962,424 

8,  539,  333 


$3, 749, 280 

532,  091 

968.996 

1, 147,  009 

5,  692,  523 


Aggregate 14,345,584     12,089,899 


Per  cent. 


Total  tannage  of  vessels  involved. 


Atlantic 

Pacific 

Great  lakes , 

Rivers 

At  sea  or  in  foreign  watera 

Aggregate 


1876-77. 


25.5, 319. 12 
28, 469.  06 
96, 755. 05 
49, 2i)6.  02 

212, 182. 87 


1877-78. 


191, 702 
30, 265 

144,349 
38,161 

174, 177 


641,  982. 12 


578,  654 


Decrease  of  .91  per  cent. 
Increase  of  44.91  per  cent 
Increase  of  39.82  per  cent. 
Increase  of  19.18  per  cent. 
Decrease  of  33.34  per  cent. 

Decrease  of  15.72  per  cent. 


Per  cent. 


Deci*ea8e  of  24.92  per  cent. 
Increase  of  6.31  per  cent 
Increase  of  49.19  per  cent 
Decrease  of  22.53  per  cent. 
Decrease  of  17.91  per  cent. 

Dotrrease  of  9.86  per  cent. 


Total  tonnage  of  vessels  totally  lost. 


1876-77. 


Atlantic 44,384.51 

Pacific '  5,123.04 

<Jreat  lakes 8,288.73 

Rivers 11,526.28 

Atseaorin  foreign  wattirs I  70,577.39 

A  ggregate 139, 899. 95 


1877-78. 


35,  503 
3,  .590 
13, 197 
12,  736 
52,007 


Per  cent 


Decrease  of  20.01  per  cent. 
Decrease  of  29.92  per  cent. 
Increase  of  59.21  per  c^'nt 
Increase  of  10.50  i>er  cent. 
Decrease  of  26.31  per  cent. 


117, 033  ;  Decrease  of  16.34  per  cent 
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From  tlie  fbrej^oui^  fipfures  it  will  be  seen  that  the  total  number  of 

•casualties  in  the  year  1877-78  was  5.82  per  cent,  less  than  in  the  year 

187(>-'77;  that  on  "the  Atlantic  and  Gulf  coasts  there  was  a  decrease;  on 

the  Pacific  coast  and  on  the  lakes  an  increase  of  86.54  and  59.32  jier 

•cent,  I'espectively.    On  the  rivers  and  at  sea  or  in  foreign  waters,  a 

^considerable  decrease. 

The  values  of  vessels  and  cargoes,  the  tonnage  of  vessels  involved, 
;and  the  loss  to  vessels  and  cargoes  on  the  Pacific  coast ;  the  values  of 
vessels  and  cargoes,  the  tonnage  of  vessels  involved,  the  loss  to  vessels 
and  cargoes,  and  the  tonnage  of  vessels  totally  lost,  on  the  lakes ;  and 
the  loss  to  vessels  and  cargoes,  and  the  tonnage  of  vessels  totally  lost, 
on  the  rivers,  have  been  in  excess  of  those  of  the  year  1876-'77. 

The  inci^ease  in  the  nuinl)er  of  disasters  and  the  decrease  of  tonnage 
of  vessels  totally  lost  on  the  Pacific  coast  is  attributable  to  the  numer- 
ous gales  on  that  coast  during  the  year  and  the  greater  number  of  small 
vessels  involved.  It  will  be  seen  by  table  24,  that  the  number  of  ves- 
sels suffering  casualty  on  this  coast  in  the  year  1877-'78  was  97,  involv- 
ing a  tonnage  of  only  30,265,  while  in  the  previous  year  a  tonnage  of 
28,469.0(>  was  involved  in  52  disasters.  During  the  past  year  there  were 
29  total  losses,  involving  but  3,590  tons,  while  the  14  total  losses  of  the 
previous  year  involved  a  tonnage  of  5,123.04. 

The  increase  in  the  statistics  of  disastei-s  on  the  lakes  is  to  be  ae- 
counted  for  by  the  longer  duration  of  the  season  of  navigation,  and  the 
unusually  high  winds  and  severe  storms  encountered.  The  closing  of 
navigation  the  i>revious  year  occurred  at  an  unusually  early  date. 

The  increase  in  the  loss  to  vessels  and  cargoes,  and  in  the  tonnage  of 
vessels  totally  lost  on  the  rivers,  notwithstanding  the  diminution  of  the 
number  of  casualties  and  in  the  values  of  vessels  and  cargoes  involved 
thei-ein,  is  chiefly  accounted  for  by  an  unusual  number  of  large  vessels 
and  cargoes  destroyed  by  fire. 

On  the  30th  of  June,  1878,  the  total  number  of  registered,  enrolled, 
and  licensed  vessels  belonging  to  the  United  States  was  25,264,  repre- 
senting a  tonnage  of  4,212,764.54.  Of  this  niunber  1,860,  having  a  total 
tonnage  of  554,323,  met  with  casualtias  during  the  year,  being  7.3  per 
cent,  of  the  total  number  of  vessels,  and  13  per  cent,  of  the  aggregate 
tonnage. 

The  following  exhibit  shows  the  number  of  steam  and  sailing  vessels, 
canal-boats,  and  barges  registered,  enrolled,  and  licensed,  belonging  to 
the  United  States  on  June  30,  1878;  the  number  of  each  class  which 
have  met  with  disasters  during  the  year,  and  the  ratio  of  casualties  to 
the  number  of  vessels : 


ClHSMitloatioii. 


$te«in*V(^t»m'>l(« .' '  4, 472 

Salling-vessela 1 7,  523 

Canal-boats |  1,071 

Barges 2,198 

Total I  25,264 


30.'{  I  Aa  1  to    14.8 

1,513  Ah  1  to    11.6 

2  I  As  1  to  xm.r* 

42  I  Ah  1  to   52.3 


1,  860  j  A8  1  to    13.6 


Durin^i:  the  year  ryH^  vessels  were  reported  as  having  met  with  col- 
lisions, but  as  two  vessels  were  engaged  in  each  collision  (though  in  a 
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few  instances  three  or  more  collided  with  each  other  in  gales,  &c.),  the 
actual  casualties  of  this  nature  were  about  one-half  that  number. 

Seventy-one  foreign  vessels,  having  an  aggregate  tonnage  of  35,011, 
met  with  disasters  in  American  watei*8  during  the  year.  The  national- 
ities of  these  vessels  are  shown  in  certain  of  the  accompanying  tables. 

In  addition  to  the  lives  lost  in  the  disasters  to  vessels  which  are  em- 
braced in  the  tables,  92  persons  perished  by  drowning  or  by  accident  on 
board,  out  of  crews  employed  on  77  diiferent  vessels.  In  these  cases 
neither  vessels  nor  cargoes  suffered  damage,  the  persons  drowned  hav- 
ing been  lost  overboanl  or  having  perished  by  the  capsizing  of  small 
b<mts  in  whi(5h  they  had  left  their  vessels  to  attend  fishing  trawls,  or  for 
sonie  other  pur])ose.  In  some  instances  lives  were  lost  by  falling  to  the 
deck  from  aloft,  and  by  the  giving  w^ay  of  the  vessel's  rigging,  &c. 

Tliese  A^essels  are  not  included  in  any  of  the  tables  except  63  and  64. 

The  following  exhibit  shows  the  number  of  persons  on  board  vessels 
suffering  casualties,  the  number  of  lives  lost,  the  ratio  of  those  lost  to 
the  number  on  board,  and  the  ratio  of  lives  lost  to  the  number  of  cas- 
ualties for  the  last  four  fiscal  vears: 


Fi^M■al  vt'ar. 


"S  * 


1874-7.'. 1.610  ! 

1873-76 2,173  | 

1876-'rr 2,  062  > 

1877-78 1,942 


20, 216 
^i,  602 
28, 130 
25,133 


> 

^^ 
s 


*804 
*885 
*817 
*508 


C  9  ae 
■*-  « 


<S' 


>  As  1  to  22.6 
I  Aa  1  to  26.6  , 

As  1  to  34.4  ! 

As  1  to  42     ! 


As  1  to  1.8 
As  1  to  2.4 
As  1  to  2.5 
As  1  to  3.2 


This  ninnlM'i'  is  pxchiMive  of  lives  lust  where  vessels  suffeiiMl  no  damage. 


Tlie  above  statement  shows  the  noteworthy  and  gratifying  fact  of  a 
constant  and  rapid  decrease  in  the  number  of  lives  lost  in  proportion  to 
the  number  of  persons  on  board  vessels  suffering  casualty,  and  a  similar 
decrease  in  the  number  of  lives  lost  in  proportion  to  the  number  of  dis- 
asters. It  also  shows  a  lessening  in  the  number  of  disasters  during  the 
last  two  vears. 

Thus,  it  will  be  seen,  tlie  decrease  in  the  number  of  disasters  between 
1875-'76and  1876-77  is  5.10 per  c^nt.,  and  between  1876-'77 and  1877-'78 is 
5.82  per  cent.,  making  a  decrease  in  the  two  years  of  nearly  11  -per  cent. 
The  decrease  in  the  number  of  lives  lost  in  proportion  to  the  number  of 
persons  on  board  vessels  subjected  to  casualty  since  1874r-'75  is  nearly 
50  lyer  cent,  within  the  three  years;  there  is  also  a  similar  decrease  in 
the  proportion  of  lives  lost  to  the  number  of  casualties. 

This  remarkable  decrease  in  the  mortality  attending  shii)wi'eck  is 
undoubtedly  referable  to  the  uni)recedented  agitation  of  the  public  mind 
within  the  last  few  years  with  respect  to  marine  disasters,  which  has 
resulted  in  protective  legislation,  involving  an  increase  in  the  number 
of  life-sa\ing  stations,  light-houses,  beacons,  and  buoys,  and  the  institu- 
tion of  improved  steamboat  inspections  and  regulations  for  navigation, 
and  has  also  resulted  in  valuable  inventions  for  the  management  of 
vessels,  as  well  as  for  the  saving  of  life  in  case  of  accident,  besides 
leading  ship-o^\Tiers  to  exercise  greater  discrimination  in  the  selection  of 
their  officers  and  equipments  and  care  for  the  condition  of  their  ships. 

During  the  past  year  there  were  but  112  casualties  resulting  in  the 
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loss  of  life,  exclusive  of  the  92  lives  lost  from  the  77  vessels  sustaiuing 
110  damage,  heretofore  mentioned,  against  155  in  the  preceding  year.  In 
this  number,  however,  were  two  cases  of  terrible  shipwreck,  viz:  those 
of  the  United  States  naval  steamer  Huron,  November  24, 1877,  and  the 
steamship  Metropolis,  January  31,  1878,  on  the  coast  of  North  Carolina, 
resulting  in  the  total  destruction  of  the  vessels  and  the  loss  of  183  lives, 
the  circumstances  of  which  have  been  described  in  another  part  of  this 
report. 

Notwithstanding  the  greater  care  of  ship-owners  in  the  respect  previ- 
ously alluded  to,  the  reports  of  casualties  received  during  the  past  year 
give  the  same  e\'idences  referred  to  in  last  year's  report  of  a  continuance 
of  the  practice  of  sending  to  sea  old  and  rotten  hulls  at  the  great  risk  of 
life  and  property  on  board,  practices  which  will  probably  continue  until 
anested  by  some  definite  legislation. 

TABLES. 

ATLANTIC  AND  GULF  COASTS. 

Table  1. — Ahntraci  of  returna  of  diMOstcrs  to  vessels  on  the  Atlantic  and  Gulf  coasts 
during  the  year  ending  June  30,  1878,  showing  the  number  and  value  of  ves5*els  and 
CAR(;OES  and  amount  of  loss  to  same  where  known. 


Months. 


Jnlj 

Auf^At .  .  . 

September 

October  . . . 

November. 

December . 

Janaary... 

February. . 

March 

April 

May 

June 


Total  value  of 
vesHt'ls. 


9 


4 


a 

6  S 

'  9 

'J 
!i 


50  $2, 081, 300 
39|  617, 140 
81 1  1,704,760 
771  1,060,825 
92l  1,417,892 
83  858,360 
126  1,445,050 
1,  529,  900 
477, 150 
866,200 
340,850 
382,150 


57 
55 
47 
44 
36 


12 

7 
5 
7 
2 
4 
1 
2 
34 


Total  value  of 
cargoes. 


I 

B 


30 
24 
52 
56 
63 
61 
93 
39 
42 
29 
31 
25 


Total t  79612,781,577 


47i  551 


a 

p 
o 


1678,595 

42,  618 

1, 171, 021 

272, 989 

344,  28 1: 

582,964 

817,870 

734, 635 

252,346 

207, 795 

50,029 

38,420 


3;  54 

3  36 

2  76 

16'  75 


7, 
5 


87 
79 


5, 193, 563 


7  123 

4  53 

6  51 

1  45 

3  42 

3  35 

60  756 


9151. 074 
37,  729 
126,  825 
174,  083 
773,  905 
196,760 
425. 622 
345,276 
162,  824 
141.  050 
72.258 
105,  562 


2,  712,  968 


1^ 

&>  s 

>  a 


leS 

'§- 

e8  r 

'•3  9 


Loss  to  car- 
goes. 


I  ^ 
p 


p 
s 

>5 


7, 
3' 

7! 

]t\ 

U' 

6| 
8 
3 
4 
4 


17 
9 
27 
24 
2H 
29 
49 
10 
22 
14 
18! 
91 


'1^ 

ka 

"  o 


s 


a 
p 

o 


$159,470 

5,0701. 

100,  956j 

34,7401. 

72,34;J. 

1.5.5,215. 

214,7201. 

235,523|. 

33, 666 . 

14,  .^551 . 

14,709;. 

5,345'. 


1,  *86l  282j  1,036,312,       1 


J  et 


3 


bcSfi 

'    as 


§ 


II 


22 

18 
26 
48 
42 
37 
51 
27 
26 
16 
16 
19 

348 


''In  thin  04)1  umn  are  iududtHl  thf  casualties  in  which  no  ilanr\ji{('<  was  sustained  by  the  vessel  a.  for  the 
number  of  which  s»*e  a]ipr(>priate  column  in  Table  2. 
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Table  2. — Abstract  ofreturM  of  disasters  to  vessels  on  the  Atlantic  and  Gulf  coasts  dur- 
ing the  year  ending  June  30,  1878,  showing  the  number  of  vessei^  totally  lost,  the 
number  damaged,  (aggregate  tonnage  of  vessels  totally  losty  numher  of  ta^skngers  and 
CREW,  and  number  o/ lives  lost. 


Months. 


July 

Auj?lI8t 

Spptembor 

O'.tober 

><ovember 

December 

jRniiary 

February 

March 

April 

May 

June 

Total 


5 

o 
H 


61 
39 
83 
89 
99 
88 
133 
59 
59 
48 
46 
39 


MS 

o 
H 


3,917 
784 
2,380 
2, 108 
3,183 
3,972 
7,009 
3, 910 
3.482 
1,167 
1,824 
867 


843 


35,503 


u  S 

^  a 

^  » 

B  a 
^  p 

"^  a 


638 
3a5 
678 
600 
827 
565 
027 
607 
337 
480 
267 
221 


6,532 


670 

1,103 

668 

203 

285 

142 

692 

612 

7 

478 

27 

27 


4,974 


ID 

?3 


m 

1-2 

a 


•3 

o 
H 


4 
3 
4 
9 

114 
7 

120 
16 
2 
1 
3 
2 


294 


Table  3. — Abstract  of  returns  of  disasters  to  vessels  on  th^  Atlantic  and  Gi^lp  coasts  dur- 
ing the  year  ending  June  30, 1878,  showing  the  numher  of  vessels  and  cargoes  insured 
and  uninsurb:d,  and  the  amount  of  insurance,  tchere  known. 


Months. 


Xnmber  of  voHSi^ls  and  cargoest  reportod  to 
be  insured,  and  the  amount  of  insurance. 


YesBels. 


Jnly 

Au^flt . . . 
September 
October... 
November 
I>oeember. 
January . . 
February  . 

March 

April 

May 

Jnne 

Total. 


'A 


15 
12 
18 
17 
24 
29 
27 
21 
17 
21 
12 
12 


225 


§ 

o 


$154. 
222, 
290, 
150, 
279. 
135, 
138, 
839, 

81, 
375, 

36, 
101, 


450 
360 
850 
725 
220 
650 
550 
950 
600 
050 
100 
700 


Cargoes. 


9 


"A 


11 

5 
18 
22 
25 
80 
51 
16 
16 
13 
12 

8 


2,307,105  ,227 


a 


$246,850 

8,050 

128,  518 

121, 259 

94,700 

349,535 

431, 466 

370,  548 

163,  700 

116,600 

22,400 

16,000 


2, 069,  626 


S 


9 
9 


3 


•3  a 


$401, 
230, 
419, 
271, 
373, 
485, 
570, 
710, 
245, 
492, 
58, 
117, 


300 
410 
368 

QOi. 

920 
185 
016 
498 
300 
550 
500 
700 


4,  376, 731 


Number  of  ves- 
sels and  car- 
goes reported 
not  insured. 


S 


40 
24 
.'>7 
56 
67 
51 
96 
32 
37 
26 
29 
24 


539 


16 
13 
28 
24 
27 
21 
28 
16 
22 
11 
10 
16 


227 


Number  of  ves- 
sels and  car* 
goes,  whether 
isuredornot 
unknown. 


6 
3 
8 

16 
8 
8 

10 
6 
5 
1 
5 
3 


79 


12 

9 

13 

26 

18 

15 

21 

11 

10 

6 

12 

4 


157 


22 
12 
29 
17 
29 
22 
33 
16 
11 
18 
12 
11 


232 


10  L  S 
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Table  4. — Abstract  of  returns  of  disasters  to  vessels  on  tht  Atlantic  and  Gulf  coasts  dur- 
ing the  year  ending  Jun^  30,  1878,  distinguishing  the  nature  of  each  casualty. 


Nature  of  casualty. 

1 

« 

2 
19 
28 

3 

s 

3 
12 
17 

1 
1 
1 
1 

1 

1 

16 

24 

22 

6 

1 

2 

1 

7 
25 
41 
10 

M 

6 

"A 

4 
32 
40 
14 

1 

1 

6 
30 
34 

9 

• 

• 

g 

• 

1 

2 

18 
24 

7 

•  «  ■  • 

•  *  *  • 

i. 

< 

3 

13 

22 

8 

1 

2 

1 

2 

17 

14 

4 

1 
1 

1 

3 

l^ftiindered 

1 

7 

12 

7 

•  •    a     ■ 

•  •    ■     • 

46 

Stmiided. ......... 

73 

26 

17 

4 

20 

20 

5 

4 

1 

290 

OolllUed 

300 

Damage  to  hnIL  mdder,  rigging,  &c 

l^amA^e  to  machinerv  r . . .  -  t  .  r .  r  -  , .  ^ . , .  - ,  r  - 

86 
12 

Cansized 

_ 

2 

2 

11 

KxdIoaIoii  of  boiler 

1 

DisDiaated 

1 
2 
1 

'2" 

2 
2 
3 

■  •  ■  ■ 

5 

1 
6 

1 
1 

1 

3 

•  ■  ■  ■ 

4 

3 

1 

1 

•  ■  «  • 

12 

Fire 

4 

6 

1 

32 

Lost  deck-load 

6 

Abandoned 

1 

MiHoellaneoas 

3 

1 

*  «  •  • 

1 

«  *  «  > 

1 

2 

8 

Heiittled    

1 
1 
2 
1 

1 

Somn  e  a  leak 

1 
2 

3 

3 

1 

4 

1 

3 

2 

2 

21 

Stmck  bv  liffhtninir 

4 

Struck  wharf,  bridtf e.  &c  

2 

i 

1 

88 

4 
1 

— 

1 

1 

9 

Struck  sunken  wreck 

2 

"Water-locired 1 

1 

00 

.... 

•  •  •  •\-  - 

Tot«l 

61 

39 

83 

80 

138 

59 

60 

48 

46 

39 

843 

Table  5. — Abstract  of  returns  of  disasters  (excluding  collisions)  to  vessels  and  cargoes  on  the 
Atlantic  and  Gulf  coasts  during  the  year  ending  June  30, 1878,  distinguishing  the  cause 
of  each  disaster. 


Class  and  cause  of  disaster. 


& 


9 

•s 

9 
o 


C1JI8S  1. — Oatues  eonneetfd  icith  (he  vfeather  : 

Gales,  hurricanes,  &c 

('alms,  currents  and  tides 

Heavy  seas 

Fog,  &« 

Lightning 

Darkneaa 


19 

"4 


Total  of  Class  1. 


Cla88  2. — Causes  connected  with  vessels^  equipments  or  stowage : 

Defective  hull,  masts,  rigging,  &c , 

Error  in  compass  or  chronoraet«^r 

Inefficient  equipments,  charts,  &c 


Total  of  Class  2. 


Claw  3. — Causes  connected  teiih  navigeOion  and  seamanship : 

Error,  Sec,  of  masters,  officers,  or  crow 

Error,  &c. ,  of  pilot 


23 


1 


132 
30 
24 
82 


225 


5 
1 


2 


6 


21 
3 


Total  of  Class  3. 


24 


Class  4. — Causes  connected  trith  machinery  or  boilers  : 

Damage  tomachineTy 

Explosion  of  boiler,  l>ursting  of  st«am-pipes,  &.c. . 


Total  of  Class  4. 


Clars  5. — Other  causes: 

Inevitable  accident 

Fire 

Scuttled 

Incendiarism 

Absence  of  lights  or  buoys 

Stmck  sunken  wreck,  rocks,  &o 

Want  of  power  in  steam-tug 

Waterlogged. 


Sprung  a  leak. 
Uaneous. 


«prun 
Miace: 


2 

"n 


4 

3 


1 
5 

7 


«j 


5 


102 
1 

15 
3 

4 


125 


4 

1 


13 
2 


15 


6 

19 

1 

2 


9 
14 


o 
H 


253 
31 
43 
35 

4 
7 


373 


6 

5 
1 


12 


27 

4 


31 


13 
2 


15 


10 

10 

1 

3 

4 

5 

2 

1 

31 

21 
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Table  5. — Ahtiract  ofreiuma  o/disaaters,  f'C. — Continued. 


■ 

Class  and  cause  of  disaster. 

1 

s 

1 

t 

i 

> 

^ 

,o 

H 

■«-» 

^^ 

o 

f^ 

CO 

O 

3 

H 

Class  5. — Other  eaiMcf^-Continued. 

Uuknown  

11 

4 
1 

...... 

15 

WantofpQot 

1 

Total  of  Class  5 '. 

19 

36 

58 

■••... 

112 

Acnrreirate 

46 

290 

207 

543 

Oft    "O     ""^ ................................................... 

Table  6. — Ahatract  of  returns  ofdiaasters  to  renaeU  on  the  Atlantic  and  Gitlf  (xxiats  dur- 
ing the  year  ending  June  30,  1878,  ahowing  the  number  of  veaaela  collided,  and  diaHn- 
guiahing  the  cause  of  each  diaaater. 


Cause  of  disaster. 

1 
2 

• 

J 
1 
1 

2 

"2" 

4 
6 

a 

2 
2 
2 
4 

S 

4 

• 

January. 

• 

• 

e 

1 

6 
2 
2 

§5* 

4 

1 

1 

Accidental 

22 

Bad  management 

' 

6 

Carelessness 

4 

4 
2 

2 

4 
2 
2 
2 

2 



2  '    *■ 

2 
2 

"2' 

36 

Darkness 

2 

24 

Error  in  ludement 

4 

•'Fault  of  other  vessel" 

2 

6 

2 

4 

2 

4 

8 

6 

2 

4 

38 

Error  of  oilot 

2 

2 
3 
4 

8 

Fault  of  tug  towing 

4 

2 
2 
4 

2 

2 

•  •  •  ■ 

11 

Thick  and  focrcv  weather 

12 

6 

4 

•  •  •  • 

6 

2 
4 

2 

2 

2 

4 

88 

Adverse  current 

10 

Draseed  anchors 

2 

9 
2 
2 

2 

21 

Driited 

2 

Hieh  winds 

4 

2 
2 

2 
2 



4 

2 

16 

M  istake  in  liehts 

4 

Tid<« 

1 

1 

2 

2 

M«sst*fcyed ,,,...-,  ^ ... . 

......... 

1 

2 

*  •  •  • 

6 

Parted  chains.  &c 

4 
8 

4 

4 

4 

-  -  .  . 

2 

14 

Stress  of  weather 

1? 

"  Unavoidable" 

2 

2 

6 
2 
2 

4 

2 

2 

18 

Negligence 

2 

"Want  of  Droner  lights 

2 

« 

10 

Uuknown 

2 
41 

2 

.... 
2 

6- 

28 

17 

22 

Total 

40 

34 

26 

20 

24 

22 

14 

12 

300 

Table  7. — .<^68^*acf  ofreturna  ofdiaantera  to  ve^aaela  on  the  Atlantic  and  Gulf  eoaata  dur 
ing  the  year  ending  June  30,  1878,  ahowing  the  number  of  veaaela  and  diaiinguiahing  their- 

DKSCRIFnON. 


Description  of  vessels. 

2 

1 
i 

1 
1 
2 
4 

1 

1 

1 
4 
1 
1 

1 

1 
2 
1 
6 

1 

1 
5 

P 

a 

1 

1 

1 

1 

0 

>-3 

1 

Barges 

6 

Barks 

4 

6 

6 

1 
1 

8 

1 

82 

Barkentines 

1- 
1 

1 

•    •    •    * 

6- 

Brigs 

1 

2 

8 

4 

1 

1 

va- 

Brifcantine . 

1 

Ferry-boat 

1 

68 

1 

Schooners 

86 

23 

48 

66 

71 

107 

35 

40 
2 

«  •  ■  • 

4 
8 

82 

87 

30 

583- 

Scows 

2 

Ships 

2 

3 

12 

1 
1 
1 

«  ■  ■  • 
•  •  *  • 

11 

1 

2 

6 

17 

1 

1 
6 
6 

•     ■     a     • 

1 

4 

1 

8 

10 

•  «  •  * 

1 
3 

"9 
11 

•  •  •  • 

4 
11 

1 

1 

*  •  •  ■ 

11 
4 

1 
3 

la 

1 

•  ■  •  > 

4 

■  •  «  • 

3 

6 
1 

■  «  •  • 

0 

Sloops 

89 

Steamers 

115 

Steamships 

9 

Yachts... 

1 
1 

4 

Unknown 



1 

1 

— 

11 

59 

Total 

61 

39 

83 

80 

09 

88 

133 

50 

48 

46 

38 

848 

• 
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Table  10. — Abstract  of  returns  of  disasttrs  to  vessels  on  the  Atlantic  and  Gulf  coasts  dur- 
ing the  year  ending  June  30,  I'^S^  showing  the  number  of  vessels  and  distinguishing  age. 


Age. 


Not  exoeedini;:  3  yearn 

Over  3  and  not  exceeding  7  years  . . 
Over  7  and  not  exceeding  10  yearn. . 
Over  10  and  not  exceeding  14  years 
Over  14  and  not  exceeding  20  years 
Over  20  and  not  exceeding  25  years. 
Over  25  and  not  exceeding  30  years 
Over  30  and  not  exceeding  35  y»»ars. 
Over  35  and  not  exceeding  40  years. 
Over  40  and  not  exceeding  45  ytuirs. 
Over  45  and  not  exceeding  50  years. 

Over  50  years 

Unknown 


Total 


a 


8 
10 
5 
8 
6 
5 
7 
3 
1 
1 
1 


6 


2 
5 
4 

11 
4 
2 
3 
1 
1 


9 

a 

•♦* 

CO 


3 
25 
7 
11 
9 
8 
3 
3 
1 
1 


12 


6 

11 

16 

10 

12 

6 

7 

5 


1 

15 


61     39  I  83     89 


a 

> 


1 
1 

10 


I 

a 

V 

ft 


6  6 
12  22 
17  8 
15  I  12 
12 

8 
11 

2 

4 


11 
5 

4 

1 
1 


§ 


9 

18 
26 

18 

8  I  18 


13 

12 

6 

2 

1 


10     10 


E 

1^ 


9 
14 
6 
12 
6 
1 
4 
1 
1 


99  I  88  |133 


59 


6 
14 
4 
14 
5 
3 
3 
3 
1 


6 


59 


P. 


9 
7 
11 
4 
9 
3 


1 

12 
8 
6 
3 
5 
5 


1 
1 


48     46 


a 

9 


10 
4 

6 
8 
6 
2 
1 


39 


S 

o 

H 


56 

162 

112 

133 

96 

77 

65 

25 

17 

5 

5 

2 

89 

843 


Table  11. — Abstract  of  returns  of  disasters  to  vessels  on  the  Atlantic  and  Gulf  coasts  dur- 
ing the  year  ending  June  30,  1878,  shomng  the  number  of  vessels  and  distinguishing  their 

CARGOES. 


Cargoes. 

^ 

^ 

0 
1 

12 

September. 

• 

0 

5 

B 

> 

o 

'A 

t: 
6 

• 

I' 

p 

s 

•-3 

3 
33 

• 

0 
16 

• 

ea 

;^ 

1 
11 

• 

<: 
1 

18 
1 

• 

1 

• 

a 
a 

0 

Assorted 

6 

liallast 

22 

29 

17 

29 

22 

1 
2 

12 

11 

232 

Bone-black,  alkali,  &c 

2 

Cement,  clay,  &c 

1 



2 

5 

Chalk 

1 
33 

1 
4 

2 
4 
1 
3 
3 

1 

Coal 

10 

10 

9ft 

15 
1 
3 

15 

•  •  •  • 

3 

2 

5 
o 

1 

■    •    •    ■ 

1 

6 

9 

3 

9 

9 

142 

Cocoa-nnts.  &c 

1 

•  •  •  ' 

2 

< 'oifee,  sugar,  molasses,  &,c 

1 
1 

1 

2 

4 

1 

17 

(votton 

i 

5 

Fertilizers 

1 
1 

1 
9 

1 

1 

3 

1 
1 
3 

n 

Kish  and  flshintr  eear 

2 

2 

1 

2 

•  •  •  • 

2 

I 

4 

4 

•  •  •  • 

•  •  •  ■ 

1 

36 

Floor,  &.C 

8 

Fruits  and  vegetables 

8  1 

1 
2 

1 

4 

•      •     •     a 

14 

Grain,  &,c 

1 
2 

15 

Hay 

2 

Hemp,  &c 

1 

1 

Hides,  &c 

1 
1 

•  •  •  ■ 

1 

Ice 

1 
1 
1 

3 
2 

1 
5 

2 

1 

2 

2 

13 

Iron,  steel,  &c 

1 

3 

2 

12 

Laths 

.1 

Lime,  plaster,  sand,  rosin,  &c 

7 

2 
1 

4 

3 

2 

2 

2 

1 

28 

Live  slock 

2 

Logwood,  &c 

1 
3 

2 
5 

2 
3 

5 

Lumber,  timber,  &c >, 

7 

. 

4 

1 

2 

7 

4 

4 

1 

46 

Machinery 

1 

Merchandise 

1 
2 

1 

9 
1 

3 

1 

4 

5 

8 
12 

6 
5 

1 
4 
2 

"'2 

2 

39 

Miscellaneous 

36 

Naval  stores 

3 

Nuts,  raisins,  &c 

1 

1 

■  •  • 

1 

Oil,&c 

1 
2 

1 

•  •  ■  - 

2 

1 

1 
3 

1 

4 

0  vsters 

1 

•  •  «  • 

•  •  •  • 

8 

1 

1 

1 

21 

Phosphate  rock 

. .   . 
2 

6 

Piles 

1 

Provisions,  Sec 

>  «  • 

i 

"i 

1 

1 
1 

1 

.... 

2 

Railroad-ties 

4 

Rait,  &c 

1 



3 

1 

15 

KIat«,  &c 

] 

Ktono  and  brick 

3 

2 
1 

•  •  • 

6 
1 

5 

8 

1 

2 

?5 

Htaves 

2 

Rnlphur 

"i 

1 

Tobacco 

2 

3 

19 

2 

Wood 

1 

4 

5 
1 

3 
6 

99 

2 
5 

88 

4 

5 

133 

3 

1 

"2 
46 

1 
3 

39 

23 

Unknown 

3 
59 

"4 

47 

Total 

61 

39 

83 

89 

59 

48 

843 
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Table  12. — Summary — Atlantic  and  Gulf  coasts. 


2?atiire  of  casnalties. 


A 


o 


'A 


Founderinj^s 46 

Strandings '  290 

Vessels  collided \  800 

Other  causes 207 


Total 


843 


I 


§ 
I 


4,618 
52,007 
70,605 
54,572 


191, 702 


8 


82 
215 
173 
144 


A 


14 
71 
84 
63 


564 


232 


^ 


®  2 


t 


g 


a 


4 
43 


47 


S 


34 

127 

15 

20 


196 


e 


12 
163 
285 
187 


»647 


e 

6 


«M 

o 

s 

0 

'A 


8 

427 

3,623 

021 


4,974 


i 


186 
2,080 
2,474 
1,792 


6,532 


d 

o 


189 
2,607 
6,097 
2,713 


o 
u 

a 


3 

o 
H 


6 

249 

20 

19 


U,  506  I      294 


*  In  this  colamn  are  included  the  casualties  in  which  no  damage  was  sustained  by  the  vessels,  for 
the  number  of  which  see  appropriate  column  in  Table  2. 


PACIFIC  COAST. 

Table  13. — Abstract  of  returns  of  disasters  to  vessels  on  the  Pacific  coast  during  the  year 
ending  June  30,  1878,  shotting  the  xumbkr  and  value  of  vessels  and  cargoes,  and 
amount  of  LOSS  to  samSf  where  known. 


Months. 


July 

August  ... 

September 

October  . , . 

November. 

December . 

January... 

February.. 

Harch 

April 

May 

June 


Total  value  ip 
of  vessels.    |  ^ 

a 


Total. 


o 
B 

0 


4 

2 

7 

13 

13 

8 

11 

19 

4 

4 

9 

1 


4i 


I 


95 


'^ 


1529,000 
110, 000 

52,500 
441,500 
357,  000 
222,500 
115,600 
179,  250 

30,500 
153,000 
131,000 

30,000 


% 


9 

J 

s 

''A 


I. 


2,351,850 


Total  value 
of  cargoes. 


M 

a 


4 
7 

12 
6 
6 

13 


4 

5 
1 


2  ,  62 


I 


$129, 901 


2,484 

118, 100 

168,  576 

181,  038 

21,  400 

41,244 


B 
& 

ac 
C 

S  a 


Q>^ 


Lobs  to  ves- 
sels. 


!0 

h 

if 


"A 

\     1 

I     1 


285,900 
26,750 
10,000 


985,393 


Q 


I 


u 

"A 


4 

2 

7 

12 

13 

8 

11 

18 

4 

4 

9 

1 


3  I  93 


o 
S 


$2,200 

5,500 

6.860 

33,675 

44,  292 

134, 400 

68,920 

25,775 

23,000 

15.050 

8,360 

4,000 


60 


Loss  to  car- 
goes. 


!c  p  S  a 
■  ogi^l 


It.— . 


^ 


s 


u 


I 


1 
1 


8 
3 
7 
7 
6 
10 


1 
1 
1 


372,032 


4  j  39 


I 


o 

ill 

,«M   9 

r 


$938 


1,484 

8,600 

2,846 

106, 198 

17,050 

19,198 


I «  fl 

'*>  2 

O  9 

bAU 

8a 

u  o 

^•c 

c  9 

9  tC 

9  CB 

"A 


4 

1 
1 
4 
5 


1 
3 


150 

600 

8,000 


3 
4 


160,059 


26 


*  In  this  column  are  included  the  cisualties  in  which  no  damage  was  sustained  by  the  vessels,  for  the 
number  of  which  see  appropriate  column  in  Xdble  14. 
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Table  14. — Ahsirctet  of  reiurna  of  dististers  to  vessels  on  the  Pacific  coast  during  the  year 
(Hiding  June  30,  1878,  showing  the  number  of  vessels  totally  lost,  th^  nmnber  dam- 
aged, aggregate  tonnage  of  vessels  totally  lost,  number  of  p^vssengers  and  ckew, 
and  the  number  of  lives  lo8T. 


July 

.Septenil)€r 

October 

November 

December 

January 

Febniary 

March 

April 

May 

Jane 


I 

a 


o 


3 

o 


s 


o 


3 

o 
H 


84 

9 



1 

323 

2 

274 

1 

40 

4 

1 

4 

28 

7 

4  i... 


14 
6 


J. 


774  I     28 

I 


Table  15. — Abstract  of  returns  of  dimsters  to  vessels  on  the  Pacific  coast  during  the  year 
ending  June  30,  1878,  showing  the  number  of  ve8sel.s  and  cargoes  insured  and  un- 
insured, aiid  tlie  amount  of  insurance,  where  known. 


Mouths. 


July 

Au^iHt  — 
September 
October . . . 
N()vomber. 
I)M}eml>er . 
January  .. 
February. . 

March 

April 

May 

June 


;  Number  of  vessels  and  cargoes  reported    ^^^^VIPaZIV 
to  be  insured,  and  the  amount  of  insur-       ^^^  ^po^ 

^^^  not  insured. 


Total. 


Vessels. 


(4 

Q 

a 


1 
o 

2 
8 

10 
8 
6 

12 
4 
2 
7 
1 

63 


a 


$6,  000 
65.  000 
14,  000 
60,250 
199,  800 
150,  500 
45,  500 
71,  350 
14.  300 
49,  500 
57,500 
19, 000 

758,700 


Cargoes. 


a 


3 
3 


o 


13.400 
81, 140 


13,000 


107,540 


$6,000 
65, 000 
14,000 
60,250 
213,  200 
237,  640 
45,500 
84.  .^^50 
14,  300 
49, 500 
57  .500 
19  000 

806, 240 


a  9 

o  5 

as 

d  3 

00 

31 

1 

o 

ii 

H 

> 

3 


4 
3 
3 


5 
7 


2 
2 


29 


Number  of  ves- 
sels and  car- 
goes,  whether 
isured  or 
not  insured, 
unknown. 


3 
5 
6 

3  '• 
6 
12 


2 
6 

1 

45 


1 
2 


4) 

O 


3 

1 
1 
2 
3 
1 


3 

I 

.a 


13 


1 
3 
6 
1 
1 
6 
6 
4 


32 
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Tablr  17. — Jftsfracf  of  retariii  of  dlaatlera  (excluding  collitioiui)  to  retseti!  unit  cargo 
the  Vacivic  ctyast  daring  IKe  year  endinir  June  30,  IdTd,  dUtirtgaiBhing  IIk  caUsc  tij 


VlHa  and  »nM  of  ill«etor. 

,' 
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Table  18. — Abstract  of  returns  of  disasters  to  vessels  o»  the  Pacific  coast  during  the  year 
ending  June  30.  1878,  showing  the  number  of  vessels  collided  and  distinguishing  the 
CAUSE  of  each  disaster. 


•• 

• 

HonthB. 

i 

i, 

1 

1 

p 

i 

> 

i 

S 

% 

i 

o 

i 

^ 
"S 

1 

2 

1 

1 

2 

1 

1 

1 

1 

o 

• 

July 

4 

w  >»>^     ......      ........■•.•.....•..•..•.••...    .................. 

A ntrnat.  _ 

Seotember 

— I — 

2 

2 

October    

3 
2 

....j.... 

2 

2 

2 

9 

November 

2 

December 

. . .  .|. . . . 

2 

2 

January 

• 

2 

2 

4 

February 

2 

2 

4 

March 

April 

Mav 

2 

2 

4 

June    .    .    .    .    r         .....,TT»T^         T„T-         -TrTW--rr»,-.^rT.TT--TTTr.              -»T- 

Total 

5 

2 

2 

4 

4 

4 

2 

4 

4 

31 

Table  19. — Ahstract  of  returns  of  disasters  to  vessels  on  the  Pacific  coast  during  the  year 
ending  June  30, 1878^  shovsing  the  number  of  vessels  and  distinguishing  their  description. 


Deseription  of  vessels. 

a 

P 

1 

September. 

October. 

1 
f 

1 

:        December. 

P 

1 

3 

.A 

1 
1 

.  :        March. 

• 

t 

1 

• 

1 

e 

P 

p 

Barks 

Darkentine 

Brig 

1 

■  •  •  • 

1 
7 
1 

Schooners. 

3 

1 



7 

8 

4 
3 

7 

16 

4 

2 

7 

*  ■  •  ■ 

Ships 

SIOODS 

1 

.  -   .  . 

1 

1 

steamers ..........< 

i  .... 

4 

1 

2 

1 

1 

1 

1 

Steamshins 

1 

1 

"Unknown 

1 

1 

13 

8 

1 

Total 

5 

2 

7 

13 

12 

19 

■ 

4 

4 

e 

o 
H 


8 
1 
1 

65 
5 
2 

10 
4 
1 

97 
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Table  22. — Abstract  of  returns  of  disasters  to  vessels  on  the  Pacific  coast  during  the  year 
ending  June  30,  1678,  showing  the  nvmhcr  of  vessels  and  dihiingmt^hing  age. 


Age. 

• 

^^ 
a 

• 
0 

• 

a 

a. 

1 
1 
3 
2 

• 

1 

i 

3 

1 

1 
1 

1 

1 
a 

o 
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1 
o 

1 
4 
1 

• 

a 

& 

1 

5 
2 

a 

1 

1 

•  •  >  > 

5 
1 

1 
3 

• 

E 

6 
3 
2 
1 
4 
1 
2 

• 

1 

2 

•  •  •  > 

1 

•  •  ■  • 

•c 

1 
1 

•  •  • 

1 

■ 

ea 
4 

• 

s 

0 

i 

o 
H 

X ot  exC'eedinc  3  vears 

24 

Over  3  and  not  exceediuGT  7  vears. 

3 
1 

2 

16 

Over  7  and  not  exceeding  10  years 

Over  10  and  not  exc-eediu2 14  venrs 

1 

•  •  .  . 

23 

8 

Over  14  and  not  exceeilin"  20  vcars 

11 

Over  20  and  not  exceedinir  25  VearH 

1 

H 

Over  25  and  not  exceeding  30  vears 

1 

1 

0 

Over  30  and  not  exceedine  35  veara  



Over  35  and  not  exceedinir  40  vears 

1 

Over  40  and  not  exceedinir  45  vears 

"  • ■ "r  ■  -  ■ 

Over  45  and  not  exceedinsr  50  veara 

....  1 

1 

...  .1 

Over  50  vears 

1 

Unknown 

1 

1 

5 

2 

7 

1 

1 

13 

1 

Total 

13 

8 

12 

i  ^^ 

4 

4 

9 

1 

97 

Table  23. — Absti'act  of  returns  of  disaMers  to  vessels  on  the  Pacific  coast  during  thf.  yea 
ending  June  30,  1878,  showing  the  number  of  vessels  and  distinguishing  their  cargoes. 


Cargoes. 

>> 

1 

■ 

6 

a 

p. 

3 

1 
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o 

1 
1 

§ 
1 

• 

i 

hi 
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1 

• 

OS 

e 

6 
2 

• 

• 

t 

4 
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• 

1 

5 

o 
H 

Ballast 

4*... 

32 

Coal 

0 

Gas-nioe 

1 

1 

fw.?!^:::. ::...:.::.:::::...:..::. ..:.:: 

1 
1 

.... 

1 

Hav 

1 

"^ J 

Xjime 

1 

1 

\ 

Live-stock.  Sic 

1 
1 

1 
1 

1 

Lumber 

3 

4 

■  •  •  • 

1 

1 

6 
1 

1 
2 

2 

14 

[Merchandise 

3 

1 

13 

Produce.  &,c 

1 

2 

1 

•  «  •  * 

1 

4 

Provisions.  Sec ■ 

2 

4 

Hailroad-ties 

1 

1 

Shinirles.  itc 

1 
2 

1 

? 

Stone.  ETavel.  Sec 

1 

a 

Timber 

1 

1 

Wheat 

8 

3 

Whalinsr  outfits 

1 
3 

1 

WcK)d 

2 



2 

7 

W  ine 

1 
9 

1 

8 
1 

2 

7 

13 

12 

19 

' 

j 

Total 

13 

8 

4 

4 

1  !    97 

1 

Table  24. — iSiimmary— Pacific  coast. 


Nature  of  casualties. 


Founderings . . . 

Strandings 

Vessels  collided 
Other  causes... 

Total.... 


.3 

o 


^A 


5 
41 
31 
20 


97 


09 

a 
S 


»4 

o 


o 


216 

11,707 

12,  003 

6,339 


30,265 


» 


00 


4 

80 
13 
18 


65 


1 

11 
18 

2 


a 

« 
-^^  { 

.So 

a  9 

ft 

o 

0 

a 

t3 


32 


9 

S 


« 


3 

9 

H 


9 


2 
19 

4 

4 


3 
22 
27 
16 


29 


^68 


• 

2 

tc 
a 

o 

S 

es 
P< 

9 

JZ5 

s 

9 

1 

a 

a 

}25 

15 
352 
402 
200 

Total  on  board. 

"96 
405 
279 

15 
442 
807 
485 

774 

975 

1,749 

OB 


a 


3 

9 
H 


6 
4 

18 


28 


*  In  this  column  are  included  the  casualties  in  which  no  damage  was  sustained  by  the  veascTfl,  for  the 
number  of  which  see  appropriate  column  in  Table  14. 
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GREAT    LAKES. 

Table  25. — Abstract  of  returns  of  disasters  to  vessels  on  the  Great  Lakes  during  the  year 
ending  June  30,  1878,  showing  the  number  and  value  of  vessei^  atid  cargoes,  and 
amount  of  loss  to  aamey  where  known. 


Month*. 


July 

Anzust 

September. 
Oftober  . . . 
November . 
December . 
Jannary . . . 
February. . 

March 

April 

May 

June 


Total 


Total  value 
of  vessela. 


a 
>5 


32 

52 

42 

121 

110 

8 


d 


I 


a 
p 

9 

d 
»^ 
a 

%  a 
*  2; 

i,  o 
>  P 

O 


J 


>q 


7 
19 
27 
29 


447 


$439,080 

603,  300 

690,  SfiO 

1, 832, 150 

1,066.500 

107, 500 


31, 300 
284,600 
451,  500 
385,600 


5, 901, 080 


Total  value  ig 
of  cargoes,    i « 


a 

p 

}Z5 


1  19 

2  I  33 
1  27 
7  :i04 


1 
1 


92 
4 


2 
4 
4 


1 
13 
16 
20 


23  '329 


P 
P 

o 


CB 
> 

a 

p 


$192,  092 
221,530 
287, 450 
822,  671 
546,  556 
90,075 


1 
2 
2 

7 
2 
1 


500 
132,  875 
242,  580 
235,960 


1 
2 
4 
5 


Loss  to  ves- 
aels. 


a 


28 

51 

38 

106 

106 

8 


7 

18 
24 
29 


2, 782,  795  <  27  ;415 


u 

es 

ogle 

00  S   •  " 


^  P 
c  P 

'^P 

«M    P 


P 
P 

o 

a 


$40,  514 

82, 140 

65,  550 

157,973 

212,  397 

15,  091 


3,765 
15,  826 
10,990 
62,968 


ig 

a 

p 

'A 


5 
3 
5 
22 
5 
1 


Lo88  to  car- 
goes. 


3 
7 
4 


u 

a 

p 

?!5 


1 

7 
10 
59 
42 

4 


4i 

P 

P 

o 

a 


2 
2 

7 


$150 
23,126 
32,  017 
101,  501 
85.296 
23,312 


460 

210 

35,620 


667,  214 


^55  ,134  301,  782 


?«P 


S 


i 


O  P 


» 


p    • 

S  fl 

UfbC 

s  a 
g5 


p 


bS 


19 
28 
19 
52 
52 
1 


2 

13 
18 
18 


222 


*  In  this  colnmn  are  included  tlie  c%fiii-iltie9  in  wliich  n  >  dam  igQ  was  sdstilaod  by  the  vessels,  for  the 
number  of  which  see  appropriate  culumu  in  Table  20. 


Table  26. — Abstract  of  returns  of  disasters  to  vessels  on  the  Great  Lakes  during  the  year 
ending  June  30,  1878,  showing  the  number  of  vessels  totally  lost,  the  number  damacsed, 
aggregate  tonnage  #/  vessels  totally  lost,  number  of  passengers  and  crew,  and 
number  of  lives  lost. 


Months. 


Total 


July 

AufHist 

September . 
October . . . 
November . 
December. , 
January  . . . 
February . , 

March 

April 

May , 

June , 


£-3 

.2  p  a 


3 

4 
7 

16 

24 

1 


2 
1 
1 
4 


63 


25 
47 
31 
90 
82 
7 


5 
17 
23 
25 


1 
2 
1 
7 
1 
1 


2 
4 

4 


352 


23 


4 
1 
4 
15 
4 


1 
3 


82 


3 

o 
H 


33 

54 

43 

128 

111 

9 


7 
21 
31 
33 


470 


P  « 
P^ 


152 
1,344 
1,445 
3,528 
3,  873 

332 


107 

2n6 

66 

2,094 


13,197 


be 


p 

« .SI 


a 


257 
388 
401 
1,121 
868 
53 


39 
185 
254 
225 


8,791 


i 


o 

9 

a 

p 
p 


^ 


00 

u 

p 


41 

5 

185 

189 
78 


6 
9 
5 


518 


a 

o 
I- 

a.2 

p 

p 
»— « 

o 
H 


14 

21 


4 
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Table  27. — Abstract  of  returns  ofdisttsters  to  vessels  an  the  Great  Lakes  during  ike  year 
ending  June  30,  1878,  showing  the  number  of  vksski^  and  cargoes  insured  and  un- 
insured and  the  amount  of  insurance,  where  known. 


Months. 


July 

Ancunt  ... 
September. 
October  . . . 
November . 
December . 
January . . . 
February.. 

March 

April 

May 

Juuo 


Total. 


Nmnber  of  vesaels  and  cargoes  re- 
ported to  be  insured  and  the  amount 
of  insurance. 


Vessels. 


Cargoes. 


M 

■J 

4* 

3 

c 

5 

§ 

a 

^ 

^ 

12 

$137,  500 

21 

200,000 

24 

306,000 

B 


62 

46 

3 


781, 355 

377,926 

53,000 


4 

10 
12 


49,060 
111,  300 
143,500 


194  |2, 159, 580 


6 
12 
19 
42 
33 

2 


5 
7 
9 


135 


9 

e 

a 


$98,240 
107,555 
258, 150 
547,625 
361,  908 
84,900 


O  0 


5-a 


o 
H 


$235, 740 
307,555 
564,150 
1, 328, 980 
739,  833 
137,900 


Number  of  ves- 
sels and  car- 
goes rei>orted 
not  insured. 


86,000 
101, 730 
185,700 


135,000 
213, 030 
329, 200 


I 

> 


20 
31 
18 
58 
63 
5 


6 
15 
17 
16 


1,831,808  3,991,388 


249 


12 
16 

7 
50 
51 

1 


1 

7 
7 
7 


l59 


Number  of  ves- 
sels and  oar- 
goes,  whether 
msnredornot, 
unknown. 


8 

4> 


1 

2 
1 
8 
2 
1 


1 
2 
4 
5 


27 


Ml 


2 
7 
3 
19 
10 
2 


1 
8 
6 
9 


62 


12 


a 


13 
19 
14 
17 
17 
4 


5 
6 

11 
8 


114 


Table  28. — Abstract  of  returns  of  disasters  to  vessels  on  the  Great  Lakes  during  the  year 
ending  June  30,  1878,  distinguishing  the  nature  of  each  casualty. 


Nature  of  casualties. 

t 

1 

3 

14 

P 

1 

5 

31 

1 
1 
1 

*  •  *  • 

13 
8 

1 

8 

4 

32 
27 

1 

> 

3 
41 
18 

1 

26 

1 

3 

1 

P 

• 

i 

• 

1 

• 

mi 
t 

1 

1 

1 

3 
14 

2 
10 

1 

• 

3 

o 
H 

TonndAVMl                     ...               ............... 

10 

Stranded 

2 
4 

1 

4 
1 

4 
10 

■  «  •  • 

2 
1 
3 

3 
20 
1 
1 
1 
1 

107 

Collided 

150 

Causized ....   

5 

"nftiTiAirn  in  hnll.  md<1«»r.  Tiffmncr.  Am. .    

3 
6 

5 


1 

6 
3 
2 

32 
1 

•    a    •    ■ 

1 

2 
7 
9 
6 

85 

Damftfe  to  machinerv 

14 

IMsmasted 

10 

Abandoned 

1 

Fire 

4 

4 

3 

1 
5 

1 

2 

1 

17 

TiOfll  deck -load  A',c        

12 

'MiiiAplliinpnna 

1 
3 

11 

Soninf!  A  leak ..... 

2 

1 
1 
3 

1 

12 

Simclc  bv  lifirhtninsf     .... 

1 
1 

1 
.... 

"i 

3 

Stmck  sunken  wreck.  &c 

«  ■  •  • 

3 

1 

1 
5 

1 

2 
7 
2 

1 

7 

Struck  wharf,  bridfire.  nier.  &c. 

2 

1 

21 

'W^ater-lus£red 

.     a    ■     • 

5 

1 

7 

Total 

33 

54 

43 

128 

111 

9 

21 

31 

33 

470 
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Table  29. — Abstract  of  returns  of  dUa^ters  (excludin/f  colUtions)  to  venseh  and  cargoes  on 
the  Grbat  LiAKKS  daring  the  year  ending  June  30^  1878,  distinguishing  th€  cause  of  each 
disaster. 


Class  and  cause  of  disaster. 


Q 

•c 

9i 


o 


;  & 

(3 

■  a 

? 

!       "O 

,ran 

^ 

A 

t    w 

6 

s 

> 
.9 


7  I 
1 


■ 
Class  I. — Causes  eonneeted  with  the  wecUhsr: 

Gales,  hurricanes,  &.c 

Heavy  »etk» 

Calms  and  enrrents 

Fog,  &c '      13 

Lij^htning ,        3 

I>arkuess : 4  '        2  ! 


00 
6 
3 


105 

36 

1 


Total  of  Class  1. 


Clash  2. — Causes  eonneeted  tpith  vessels,  equipments,  or  etowage: 
Defective  hull,  masts,  rigging,  &c 


Total  of  Class  2. 


Clash  3. — Causes  connected  with  navigation  and  eeamanehip : 

Krror,  &c.,  of  masters,  officers,  or  creMT 

Error  of  pilot , 


Totelof  ClassS. 


Class  4. — Causes  eonneeted  with  maehinety  or  boilere. 
Damage  to  machinery,  boiler,  &,c 


Total  of  Class  4. 

Class  S.— Other  causes : 

Accidental 

Fire 


Absence  of  llpht 

Want  of  power  in  steam- tug 

Sprung  a  leak 

Btmck  sunken  wreck,  rocks,  &c 

Miscellaneous 

Unknown 


Total  of  Class  5. 
Aggregate 


86   147 


2  I 


4 

6 


10 


14 


14 


o 
H 


172 

43 

4 

13 

3 

9 


241 


4 
8 


12 


14 


14 


13 


1 
2 
1 
2 
3 


4 

8 
7 
3 


11 


10  I  107 


38 
203 


5 

13 

1 

2 

7 

10 

10 

3 


51 


320 
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rABLK  30. — Jb»lract  of  rrlunu  of  dilaiilrrK  to  rwwl» 
ending  Jaim  -tO,  VSifi,  thoaiaij  numfiei'  of  rtxaeU 
iif  tavh  dinottrr. 


CauK  of  diusUr. 

i 

ll 

ll 

1 

1 

1 

1 

^ 

■i 

Jir,'"'"7-.^T'°« 

1 

l  ---i' 

--i]  i 

• 

2 

2 

2      2 

1 

s[... 

2 

i 

•  ... 

a!.... 

a 

2 

' 

I 

2 

n|« 

DetctiplloB  at  \fuitla. 

1 

1 

1 

i 

i 

1 

1 

1 

j 

1 

1 

88 
24 

90 

3 

2fl 

• 

e 

i»   a 

sa 

1 

" 

1)1 

B      5 

T 

r-'^riSf ■ ' 

1 

2 

i       2 

Total ,  83 

_". 

--- 

21|S1 

_^_ 

^ ..'.  _ 



_. 

Tablk32. — Abtlmcl  of  reliirni  of  di»ailer»  to  FORKiax  VKUHKLROiUheGuv.AThAKF.s  daring 
Ikt  yenr  enrfiNg  Jmif  'M,  1678,  thcieing  Vatioxalitt  aHduESCBIi^iOM,  aitiJ  Jtaliu^xuAtny 
"     T  aail  thote  partiai-ly  uamaued. 


1 

llll 

i 

1 

if 

1.. 

If! 

r^^h4 

in 

_'2_U. 
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Table  34. — Abstract  ofreinrnB  ofdisastere  to  vesseh  on  the  Great  Lakes  during  the  year 
ending  June  30,  1678,  showing  the  number  of  teeeeU  and  dietinguishing  age. 


Age. 

i 

8 
6 
5 
9 
1 
1 
1 

1 

2 

17 

10 

11 

7 

4 

1 

1 
12 
10 
8 
5 
3 

1 

7 
26 

a 

'A 

8 
9A 

■ 

a 

i 

2 

1 

....    — 

1 

■ 

-  A 
1 

1 

t 

• 

1 

10 

4 

5 

7 

■  •  ■  • 

B      ■      •      ■ 

1 

1 
7 
4 
5 
7 
3 
2 

• 

Not  oxceediug  3  ye&n 

Over  3  and  not  ezceedlns  7  vears 

29 

. .     '  . . 

1 

ii 

2 
8 

116 

Over  7  aud  not  exoeedinir  10  vears 

28  '  20 

. 

85 

Over  10  and  not  exceeding  14  vears 

25 

15 

12 

3 

2 

20 

20 

13 

4 

1 

3 

01 

Over  14  and  not  exoeedinic  20  vears 

d2 

Over  20  and  not  exceeding  25  years  ■ 

Over  25  and  not  exceeding  30  years 

Over  30  and  not  exceedini?  35  veal's 

1 

1 

1 

2 

1 

40 

12 

. . . . i. . . . 



3 

Over  35  and  not  exceedinic  40  vears 

Over  40  and  not  exceedinir  45  vears ' 

1 

1 

1 

1 

Over  45  and  not  exceeding  50  years 

, 

Over  50  vears T. . . .". 

, 

Unknown  

2 
33 

3 

3 

10 

1 

1 

1 

2 

4 

4 

31 

-i 

.... 

Total 

54 

43 

128 

111 

'i 

7 

21     -^1 

33      4^70 

1 

Table  35. — Abstract  of  returns  of  disasters  to  vessels  on  the  Great  Lakes  during  the  year 
ending  June  30, 1878,  showing  the  number  of  vessels  and  distinguishing  their  cargoes. 


Cargoes. 

• 

■ 

August 

September. 

1 

1 

> 

1 

• 

1 

• 

i 
1 

• 

1 

i 

a 

1 
8 
3 

• 

Assorted 

1 

Ballast 

13 

3 

. .. . 

19 
9 

14 
6 

17  »  17 

4 

5 

6 

1 

11 
2 

114 

Coal 

18 
1 

11 

53 

Conner.  &c 

1 

FisY  .*.:::::::.:....: :. 

1 

1 

2 

Fruit 

1 

4 

5 

Flour.  &c 

1 

1 

1 
18 

2 

Orindstones 

1 

Grain 

4 

8 

8 

25 

1 

2 

4 

5 

8 

82 

Hardware 

1 

Hav.  &o 

3 

8 

3 

Iron,  iron-ore.  Sec. .- 

4 

3 

6 

1 

1 

23 

Ice 

1 

1 

Lime 

3 

7 

1 
34 

4 

Lumber,  timber,  &.c 

6 

1 
1 

5 

29 
1 
5 
2 

6 

3 

69 

Laths,  sand,  plaster,  &c 

1 
2 
2 

» 

M<*r^?lii*n<Use - 

"i" 

2 
2 

4 

1 

15 

Mi'KJelliineo'Js r t ^,r 

7 

Bailroad-ties  

2 
3 
1 

2 

Shiusles.  &o 

1 

4 

Stone, &c 

1 
3 
2 
1 
5 
7 

1 

3 

Staves.  &c 

■ 

1 

4 

Snlt,&c 

1 

2 
1 
3 
1 

1 

a 

Tan-bark 

2 
1 

1 

33 

4 

Wood 

1 
1 

1 
2 

1 
4 

■3' 
5 

15 

Unknown 

2 
54 

1 

1 

25 

Total 

43 

128 

111 

9 

7 

21 

31 

33 

470 

161 
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Table  36. — Abstract  ofreUvnis  of  disasters  to  vessels  on  the  Great  Lakes  ditring  the  year 
ending  June  30,  1878,  showing  the  number  of  vessels  and  distinguishing  the  lakes  and 
CONNECTING  RIVERS  OB  which  they  occuired. 


Localities. 


Lake  Superior 

Lfike  Michigan 

Lake  Huron 

Lake  Saint  Clair.... 

Lake  Erie 

Lake  Ontario 

Lake  C'hamplain 

Saint  Clair  River.-.. 
Saint  Mary'a  River  . 
S^traits  of  Mackinac. 

Detroit  River 

Welland  Canal 


p 


1 

13 


7  ! 


4 
3 


2 
21 

5 

5 
11 

7 


i  \. .. 


« 

s 

s 


1 

19 
5 
1 
5 
5 
1 
3 
1 


u, 

&> 

$: 

.a 

1 

> 

V 

o 

o 

)^ 

48 
22 


39 

4 


4  I 

1  I, 
3 
6 
1  ' 


Si  '  fl 

P    1  "-s 


e 

*a 


2 
55 
22 

2 

13 
U 


2 


I        I 


Total !  3;i  i  54  I  43  I    128       111 


9 


Table  37. — Summary — Great  Lakes. 


.2  I  ^ 


11  I  18 

2  I.... 


6 


2  I 
1 

1  i 
5  ' 

2 


21     31 


& 

4 

e 

•*5 

5 

9 

H 

1 

7 

12 

207 

3 

66 

2 

11 

1 

81 

3 

35 

1 

7 

24 

*  •  • 

3 

1 

5 

3 

2S5 

•  »  ■  > 

8 

33 

470 

Nature  of  casualties.        <m 


Foundorings  — 

Strandings 

Vessels  collided. 
Other  causes 


Total 470       144.349 


I 

o 

I 

6 

p 


2,291 
30,353 
51,  495 
60,210 


a 


a 


a 


-a 

o 
H 


10 

85 

83 

154 


22    

44  I      23 

48  '        1 


9 

29 

9 


s 

t 

^ 

p 

o 

tt) 

a 

a 

« 

1 

^ 

9 

^v  X 

P. 

S-2 

o 

"s 

^ 

•l 

s 

« 

0 

(S: 

Jz; 

1 

2 

78 

131 

141 

214 

187 

171 

332  ,     114 


24 


63  i  *407 


^ 


o 

I 


71 

841 

1, 241 

1,638 


1 
i 

6 
O 

5 

o 

H 


V 

9 

E3 


73 

972 

1,455 

1,809 


518       3, 791       4, 309 


21 

14 

3 

4 


42 


'^  In  this  column  are  included  thu  casiialtii^H  in  which  no  damage  was  sustained  by  the  vessels,  for  the 
number  of  which  see  appropriate  column  in  Table  26. 

RIVERS. 

Table  38. — Abstract  of  returns  of  disasters  to  vessels  on  the  Rivers  of  the  United  States 
daring  the  year  ending  June  30,  1878,  showing  the  number  and  value  of  vessels  and 
CAR<K>E8,  and  the  amount  of  loss  to  samCj  tchere  known. 


Months. 


.Tuly 

Auffust ... 
September 
October  . . 
November. 
I>eoember . 
January . . . 
February.. 

March 

April 

May 

June 


Total  value  of 
vessels. 


i 

a 

p 


a 
p 

o 

6 


12 

7 

11 

18 

18 

13 

2 

5 

10 

8 

8 

4 


$260,050 

62,100 
308,600 
334,600 
224,150 
442,000 
1,000 

68,200 
126.900 

88,000 
133,400 

30,  .500 


c 

>  Cl 

c  - 

o  e 


'A 


2 

1 


2 


Total  value  of ,  §  .1  Loss  to  vcs- 
cai  goes.        ^  P ;        sels. 

«?! 

^  s  — : 

s  a 

X    Si 


T.  P 

o 


OB-** 

O 


e 

p 


P 
P 

o 

S 


,ap    3 

P  >'    C 
>5     ;  ^^ 


c 
P 

o 

S 

< 


I''  ca       •'9 

C  *  e    0_r  '" 

.^S  P'i5  S  1= 


8 
4 
7 
15 
lU 
8 
1 
4 
5 
6 
3 
3 


$153,600       2  :  11   $60,370 


25,  .500 

14,425 
213,  830 
107, 400 

96,375 

300 

153,000  ;. 

166,950  I 

103.900  ,. 

19,700  ' 
1,060  |. 


1 
1 


1 

•  • 

1 


7 

11 

17 

17 

13 

2 

5 

10 

7 

6 


3  I 


27,353 
1185.000 

58,370 
I  6(1,782 

70,685 
I  300 
I  36,315 
,  84,102 
I  35,850 

34,130 
375 


3 


2 
1 


2 

1 
2 


Total....  116  12,088,500 


5     74  11,056,040       6   109,653,132 


''1 2 


Loss  to  car- 
goes. 


a 

p 


4 
2 
1 
4 
8 
4 
1 
2 
5 
4 
1 


a 
g 

a 


a 

t»  3 

3.2  S 


I* 
■s  ^  a 
cga 

£_     CC      « 


S  9  d 


$65,060 

2,300 

3,000 

44,180 

58,  275 

83,  737 

75 

63,300 

77, 125 

96,125 

700 


36 


493,  877 


6 

2 

6 

12 

a 

4 


2 
1 
2 
3 
3 


44 


"In  this  column  are  included  the  casiuilties  in  which  no  damage  was  sustained  by  the  vessels,  for  the 
number  of  which  see  appropriate  column  in  Table  39. 
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Table  39. — Abstract  of  returns  of  di9aster8  to  vessels  on  the  Rivkrs  of  the  United  States 
ditrinff  the  year  ending  Jnne  30,  1878,  showing  the  nnmber  of  vessels  totai^ly  lost,  the 
nanhber  damagkd,  aggregate  toss.khk  of  v&mels  totally  lost,  the  number  of  passen- 
gers and  CREW,  and  number  of  lives  lost. 


Mouths. 


July 

An^ist 

September 
October — 
November . 
DecBDiber  . 
January  . . 
February . , 

Marrh 

April 

Mny 

Juiio 


Total 


l3 


g5 
ii 

«' 
.2  o 

o  . 

-Si  I 

§   =  1 

S   X  > 


5 
3 
2 
3 
7 
3 
1 
2 
2 
3 
3 


34 


6 

4 

9 

14 

10 

10 

1 

3 

8 

4 

3 

3 


75 


i 


9 
U 

Is 

S  © 

o  "^  j; 
|.9S 

S»— •  '^ 
S  Q 


1 
1 


1 
1 

2 
1 


8 


H 


14 

7 

11 

19 

18 

13 

2 

5 

12 

8 

8 

4 


121 


1,455 

372 
2,788 
1,581 
3,423 

688 

7 

1,068 

546 
21 

789 


12,736 


g  tie 

SI 

O  d 


1,643 


1 


e 
H 


1,120 


158 

114 

111 

135 

97 

53 

256 

199 

240 

160 

158 

138 

5 

4 

145 

121 

258 

120 

96 

22 

99 

22 

20 

32 

c 


a- 

p 

a 


o 


15 


6 
7 
2 
4 


33 


Table  40. — Abstract  of  returns  of  disasters  to  vessels  on  the  Rivers  of  the  United  States 
during  the  year  ending  June  30,  187H,  showing  the  number  of  vessei^  and  cargoes  in- 
sured and  UNINSURED,  and  the  amount  of  insurance,  where  known. 


Number  of  vpssels  and  cargoeR  reported 
to  be  insured,  and  the  amount  of  insur- 
ance. 


Number  of  ves- 
sels end  car- 
goes reported 
not  insured. 


Months. 


Teasels. 


July 4 

August 3 

September 6 

October 7 

November 8 

December 5 

January 

February 2 

March 4 

April 4 

Miiy ,  5 

June 2 


ToUl. 


$206,500 
16,000 
76,350 
123, 800 
28,300 
64,000 


16.000 
42,666 
24,300 
52,000 
6,800 


50       656,716 


Cargoes. 


^ 
s 

^ 

.o 

p 

a 

5 

0 

a 

% 

< 

3  I 

1 

4 

6 

3 

3 


$92,000 

1,800 

7,000 

149,200 

25,  700 

85,600 


2 
3 
3 


130,000 

126,000 

96,000 


600 


29  I    713,900 


$398,500 
17,  800 
83,3^ 

273,000 
54,000 

149,600 


146,000 

168,666 

120, 300 

52.000 

7,400 


ii 

• 

J5 

al 

o 

^ 

H 

> 

8 
4 
5 
11 
10 
8 
2 
3 
7 
4 
3 
2 


1, 370, 616 


67 


I 


4 

1 


6 
4 
4 
1 
2 
2 
3 
2 
2 


31 


Number  of  ves- 
sels and  car- 
goes,  whether 
isuredoruot 
unknown. 


i 


9i 


I 


2 


s 

2 
3 

4 
4 
1 


1 
'2 


20 


,0 

a 

90 

I 

> 


4 
3 
4 
3 
7 
5 
1 
1 
6 
2 
4 
1 


41 
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Table  41. — Ahstraet  of  returns  of  distuters  to  vessels  on  the  Rivrrs  of  the  United  States  dur- 
intf  the  year  ending  June  20,  1878,  distinguishing  the  nature  of  each  casualty. 


Hontha. 

t 
1 

1 

Collided. 

Capaized. 

1 

■ 

a 

9 

& 

1 

■ 

1 

X 

File. 

Lightning. 

V 

1 
1 

in 

1 

I 

1 

o 
H 

July 

1 

3 
3 

2 
3 
5 
2 

1 
2 

I 

6 
...... 

8 
2 
6 



"l 

I 

4  . 
4 

...... 

1 
1 
2 

4 
5 

1 

14 

Aiiimsti    

7 

Sentember 

...... 

3 
1 

■••■•> 

11 

October 

Xovember 

...... 

19 

18 

Serembor 

13 

tTaniiarv ..t- 

1 

2 

Vobmarv 

r 

3 
2 
2 

1 
1 

5 

March 

6 
2 
4 
2 

1  i;;;;;; 

12 

April 

8 

May 

— 

1 

8 

June 

i 

4 

1 

I 

Total 

3 

26  , 

1 

38 

1 

6 

1 

22 

1 

23 

121 

Table  42. — Abstract  of  retains  of  disasters  (excluding  collisions)  to  vessels  and  cargoes  on 
the  Rivers  of  the  United  States  during  the  year  ending  June  30,  1H78,  distinguishing  the 
CAUSE  of  each  disaster. 


Claas  and  cause  of  diaaater. 


Class  I. — Causes  connected  tpith  the  weather : 

Galea,  hnrrlcanea,  &c 

Calms  and  ouirenta 

Lightning 


Total  of  Claas  1 


Class  2. — Causes  connected  irith  veesda,  equipments^  or  stowage : 
Defective  hull,  maata,  rigging,  &.c 


TotalofClaaa2 


Class  Z.~-Cauaes  connected  with  navigation  and  eeamanship : 

Krror  of  maatera,  officen,  or  crews 

Error  of  pilot 


Total  of  Class  3 


Class  4. — Causes  connected  with  machinery  and  boilers : 
Exploaion  of  boiler 


TotalofCbiaa4 


Class  5.  -Other  causes: 

Accidental 

Fir© 

Absence  of  buoy 

Incendiariam 

Sprung  a  leak 

Struck  aunken  rock,  anag,  &o 

Miaoellaneoua 

Unknown 


Total  of  Claas  5 
Aggregate 


4 

a 

■c 

a 


a 


CO 


i 


> 

a 


6 
3 


7 
1 
1 


9 


9 


8  I. 
3 


6  I. 


2 

i' 


3 
3 


19 


2  ' 

20  ! 

1  . 


11 


3         26 


43 


64  .. 


& 


13 

4 
I 


18 


3 

3 


6 


2 

19 

1 
«» 

4 
23 

4 
2 


57 


88 
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Tablk  43. — Abstract  of  returns  of  dUasiera  to  vessels  on  the  Rivers  of  the  United  St4ites 
daring  the  year  ending  June  30, 1878,  showing  the  number  of  vessels  coluded  and  dis- 
tinguishing the  CAUSE  of  each  disaster. 


Months. 


July 

August 

S««pteinber 
Or'tobtT  - . . 
November. 
l)(*cember . 
Jan  nary... 
Febniary.  - 

March 

April 

May 

June 


3 

1 


2 
2 


9 
o 

I 


4i 


•3 
S3 


I 


» 


3 

a 

I 


I 


e 


^ 


g 


H 


5 

o 

H. 


2 
8 
2 
6 


Total. 


6 


6 


2 


« 
2 

4 
2 


38 


Table  44. — Abstract  of  returns  of  disasters  to  vessels  on  the  Rivers  of  the  United  States 
during  the  year  ending  June  30,  1878,  showing  the  nuniber  of  vessels  and  distinguishing 
their  description. 


Description  of  vc8St>ls« 

• 

1 

t 

5 

i 
i 

1 

1 
1 

1 
1 

1 
1 

i 

1 

• 

1 

1 

• 
■  •  •  • 

1 

1 
1 

• 

1 

3 

0 

Bar^rea 

1 

5 

Barks          ::;:......:::. 

2 

Brie       

1 

Mft  t^    ......................................... 

C^nnAl-boatH 

1 

4 

1 

6 

2 

Sohoonera ............................... 

3 

6 

5 

3 

2 

>  *  ■  • 

1 

5 

3 

I 
1 

39 

Scow     ........   .............................. 

1 

SIOODR        

1 

1 
10 

16' 

1 
8 
1 

1 
4 

1 
8 

4 

St4'ameTa. 

6 

4 

5 

3 

3 

2 

63 

StftamshiDa 

1 

TTnknown ............................. 

2 

1 

3 

5 

Total 

14 

7 

11 

le 

18 

13 

2 

12 

8 

8       4 

121 
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Table  47. — Ahslract  of  returns  of  disasters  to  vessels  on  the  Rivers  of  the  United  States  dur- 
ing the  year  ending  June  'SO,  1878,  showing  the  number  of  vessels  and  distinguishing  age. 


Age. 


Not  exceeding  3  years 

Over  3  and  not  exceediDg  7  years  . . 
Orer  7  and  not  exceeding  10  years  . 
Over  10  and  not  exceeding  14  years 
Over  14  and  not  exceeding  20  years. 
Over  20  and  not  exceeding  25  years 
Over  25  and  not  exceeding  30  years 
Over  30  and  not  exceetling  35  years 
Over  35  and  not  exceeding  40  years 
Over  40  and  not  exceeding  45  years. 
Over  45  and  not  exceeding  50  years 

Over  50  years 

Unknown 


Total 


5 

2 
2 
1 
1 


14 


P 


3 
2 
1 


I 
I 


1 
2 
3 
3 


1 
1 


11 


O 


5 
3 
6 
2 
1 


19 


I 

i 


3 
5 
2 
6 

1 


a 


3 

's 

3 
1 


18     13 


I 


1 
1 


I 


2 
1 
1 


A 
^ 


3 


12 


p. 


1 

4 


8 


2 
4 


8 


1 
2 


24 

22 

26 

22 

6 

3 

3 

2 

1 
1 
1 


10 
121 


Table  48. — Ahstj-act  of  returns  of  disasters  to  vessels  on  the  Rivers  of  the  United  States 
during  the  year  ending  June  30,  1878,  showing  the  number  of  vessels  and  distinguishing 
their  CARGOES. 


Cargoes. 

1 

4 

1 

1 

3 
1 

1 

4 

1 

1 

s 

3 
1 
2 

1 

1 

7 
2 

1 

1 

6 
2 
2 

e 

P 

1 

1 

1 

1 
6 

• 

P. 

2 

1 

4 

a 
p 

1 

1 

l 

^ 

Ballast 

41 

Coal 

10 

Cotton,  rice.  &c 

2 

2 

0 

Fertilizers 

1 

Fish 

1 

1 

1 

Flour 

■  *  "1 

3 

3 

Furniture 

, 

1 

1 

Grain,  6lc 

1 

2 

•  •  «  • 

1 

1 
1 

1 

ft 

Ice 

1 

2 

Iron  and  iron-ore 

1 

1 

1 

2 

Lime 

1 

1 

?, 

Live  stock.  &c 

1 
1 
2 

1 

?, 

Lumber,  dtc 

1 
2 

1 

1 
1 

1 
2 
2 

1 

1 
2 

"i 

1 

6 

Merchandise ,.,-...,,-,.,,-, 

1 

1 

1 
1 

12 

Miscellaneous 

1 

7 

Phosphate  roek 

2 

2 

Produce 

1 

1 

1 

B 

RaUroad-iron • :. 

1 

1 

2 

Shingles 

2 
1 

2 

Sf  one 

1 

Wood,  hoops,  &c 

1 
2 

1 

2 

Unknown 

1 

1 

4 

Total 

14 

7    n 

19 

18 

13 

2 

6 

12 

8      A 

4 

]2l 
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Table  49. — Abstract  of  returns  of  dlmsters  to  vessels  on  the  Rivbrs  of  ths  United  States  dar- 
ing the  year  ending  June  30, 1878,  distiHguishing  the  rivers  on  which  theg  occurred. 


Biren. 

3 
1 

September. 

1 

1 

1 

i 

• 

«• 

E 

Xi 

• 

=2 

< 

• 

1^ 

i 

i 
^ 

Arkansas • 

1 

AHhleT  (South  Carolina) 

2 

2 

Atchaialava  (Liouisiana) 

' 

1 

t 
,...1 

1 

Cane  Fear  (North  Carolina) 

1 

1 

2 

4 

1 

1 

2 

Onmb^^rland  (Kentuck v) , 

1 

1 

Delaware 

3 
6 

1 

.....      £ 

1 

■  ■  •  • 

4 

1 
1 
1 

2 
2 

2 

14 

Hudson 

12 

James 

2 

Kennpbeo  (Maine) 

2 

Kentucky 

1 

1 

Hemmac 

( 

1 

1 

MississiiiDi 

1 

1 

1  .... 
1 

2 

4 

2 

•  « • 

7 

1 

10 

\f  iiiaoiiri , 

2 

Kansemond  (Vircinia) 

1 

Nease  (North  Carolina) 

1 

1 

2 

4 

North  (North  Carolina) 

2 

2 

Northwest  (Yirffinia) 



1 

] 

Ohio 

1 

1 
2 

1 

3 

Potomac 

3 

2 

4 

11 

Rappahannock  (Virginia) 

■  ■  *  *  1      -  -  - 

1 

1 

1 



1 

1 

1 

3 

Sacramento 

1 

1 

8 

1 

1 
1 

1 

2 

8 

Saginaw  (Michi^n) 

2 
1 

1 

5 

Safnt  John's  (Florida) 

I 

3 

Saint  Lawrence 

2 

«... 

2 

1 

2 

Sandy  (South  Carolina) 

Savannah  (Georgia) 

1 
2 

Schaylkill  (Pennsylvania) 



t 

Susquehanna  (Pennsylvania) 

1 

TRiintnn  (Mfyfifi44*hnif4*tt4) .... 

1 

1 

Tennessee 

*  * 

1 

1 

Trinity  (Texas) 

14 



Total 

7  1  11 

19 

18 

13 

2 

6 

12 

8 

8 

4 

121 

1 

Table  oO,— Summary — Rivers. 


Nature  of  casualties. 


Founderings . . . 

Rtrandings 

Vessels  collided 
Other  causes... 

Total.... 


<M 

b 

• 

i 

O 

^4 

a 

M 

•s  . 

p 

1 

Total    number 
tons. 

• 

s 

2 

•^1 

Si 

1 

Partial  and 
known  loss. 

3 

105 

1 

1 

2 

26 

6, 454 

22 

4 

7 

10 

38 

11,043 

20 

14 

4 

3 

3a 

54 

20,559 

33 

21 

23 

31 

121 

38,161 

76 

41 

4 

34 

*87 

a 

i 

\f 

& 

t 

"E 

o 

1 

bi  ^ 

u 

0 

M 

^ 

O 

1 

1 

•§ 

'A 

!25 

H 

4 

11 

15 

164 

277 

441 

270 

351 

621 

682 

1,004 

1,686 

1,120 

1,643 

2,763 

J 

c 

4) 

> 

o 

a 

B 

?5 


5 

30 


35 


*  In  this  column  are  included  the  casualties  in  which  no  damage  was  sustained  by  the  vessels,  for  the 
number  of  which  see  appropriate  colamu  in  Table  39. 


172 


UNITED   STATES   LIFE-SAVING   SERVICE. 


AT  SEA  OR  IN  FOREIGN  WATERS. 

Tablk  51. — Abstract  of  returns  of  disasters  to  American*  vessels  at  ska  or  in  foueigx 
WATERS  during  the  year  ending  June  30,  1878,  shewing  the  number  and  value  of  vesseijs 
and  CARGOES  and  amount  of  loss  to  same  where  known. 


Months. 


July 

A  Uj^UHt  .  .  . 

September 
October . .. 
November. 
December . 
January. . . 
February . 

March 

April 

May 

Juno 

Total.. 


Total  value 
of  veaacls. 


o 

.a 


17 
15 
28 
37 
49 
55 
47 
48 
23 
31 
22 
14 


s 


$G81.  550 

420,088 

418,  017 

807,000 

799, 000 

1, 041. 000 

1,116,483 

1, 471, 100 

331,200 

338, 100 

570, 900 

167,000 


386  8,161.338 


a 

08 

£  • 


u 

a 


Total  value 
of  cargoes. 


3 


3 
6 
1 
3 
1 
2 
1 
3 
2 


s 

3 


15 
12 
27 
35 
43 
48 
41 
41 
21 
18 
20 
13 


9 

4 


H99,  595 

156,  569 

870,200 

816,360 

635,663 

1,  527,  765 

i2,  270, 541 

1,  659,  252 

203.  761 

289,000 

462, 230 

379,  700 


25  ,334  |9,  776,  636 


a 

o 

s 

> 


g  s 
?5 


Loss  to  ves- 
sels. 


I 

a 


3 
2 


3 

10 

4 


17 
15 
28 
37 
49 
53 
3  I  46 


4 
3 

4 
4 
2 


45 
22 
29 
21 
14 


42  ;nG 


a 
§ 

a 


$89,066 

233, 760 

211, 500 

393, 900 

433.765 

263,407 

375,568 

815,100 

161,  525 

95,870 

78,050 

59,350 


3, 210. 870 


7 
5 

12 
3  I  19 
6  !  27 


3 

4 
4 
3 
3 

4 
2 


27 
25 
21 
12 
11 
11 
9 


.it35  186 


$10, 045 

20,860 

3351,  725 

236, 560 

233,813 

443,017 

263,  578 

709,  722 

26,094 

68,700 

80,340 

46,199 


2, 481, 653 


11 
9 
15 
19 
26 
25 
19 
24 
12 
11 
13 
6 

190 


*  In  the  totals  ot  casualties  presented  in  the  following  thirteen  tables  are  included,  in  order  to  show- 
the  whole  number  of  vessels  in  collision,  eleven  foreign  vessels  which  have  collided  with  American  ves- 
sels at  sea  or  in  foreifini  waters  during  the  year. 

f  In  this  column  are  included  the  caMualtles  In  which  no  damage  was  sustained  by  the  vessels,  for  the 
number  of  which  see  appi'opriate  column  in  Table  52. 


Table  52. — Abstract  of  returns  of  disasters  to  Atnerican  vessels  at  sea  or  in  foreign 
WATERS  during  the  year  ending  June  30,  1878,  showing  the  number  of  vcsseU  totally 
LOST,  th^  7iumher  i>amaged,  (tggregate  tonnage  of  vessels  totally  lost,  number  of 
PASSENGERS  and  CREW,  and  number  of  lives  lost. 


Months. 


July 

August 

September . 

October 

November . 
December . 
January. .. 
February  . . 

March 

April 

May 

June 

Total 


|l 
II 

ill 

e'Ti  9 
0  c  k 


6 

5 

10 

10 

24 

16 

20 

12 

7 

9 

6 

3 


128 


11 
10 
18 
27 
25 
37 
26 
33 
15 
20 
15 
11 


248 


3 

-V' 


2 
6 
1 
3 
1 
3 
2 
4 
2 


bcj 


27 


2 
1 
3 


5 

o 


20 
15 
28 
40 
55 
56 
50 
49 
25 
S2 
25 
16 


411 


Im 

o 

^  .; 

3*3 

^  3 

Ja 

qS 

p. 2 

b 

P'3 

-J2 

3&: 

^1 

o  ^ 

«.s 

H 

H^ 

785 

267 

2,783 

237 

4,024 

357 

6.147 

448 

10, 357 

537 

4,950 

470 

8,443 

526 

8,533 

620 

2,462 

237 

1,735 

311 

1,022 

272  1 

757 

125  1 

52, 007 


4,413 


es 


o 
H 


105 
28 

5 
37 

2 
11 
14 
23 

3 

6 
88 
71 


893 


oc 


is 

a 

(3 


9 

H 


18 

10 
*» 

29 
27 
60 
36 


15 


199 
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Table  53. — Abstract  of  returns  of  diiosters  to  Amerioan  vessels  at  sea  or  in  forkigx 
WATKRS  during  the  year  ending  June  30,  1878,  showing  the  number  of  VE88i:i>i  and 
cakgoes  insured  and  uxixsured,  and  the  amount  of  insuiianck,  wliere  known. 


Number  of  resReln  and  cargoes  reporte<1  to 
be  insured,  and  the  omouut  of  insurance. 


Months. 


Vessels. 


»4 

6 

si 


July ;  14 

AujTUSt    '  10 

18 
24 
34 


S«*x>tember 
(httober . . 
November 

December •  45 

January '  27 


February 
March... 

April 

May 

June 


34 
18 
21 
11 
10 


Total 266 


a 
a 

o 

S 


$480,800 
190, 315 
188, 419 
241, 000 
361. 433 
346,000 
362, 500 
601,950 
121,  350 
184, 278 
303,  900 
73,850 


3, 455, 795 


Cargoes 


7 
9 
17 
16 
24 
29 
28 
22 
13 
11 
6 
11 


193 


$375, 
140, 
639, 
586, 
550, 
854, 
921, 
898, 
168. 
136, 
150, 
248, 


000 

469 

725 

371 

149 

229 

435 

000 

408  i 

700  , 

650 

000 


is 

o 
H 


Number  of  ves- 
sels and  car- 
goes reported 
not  insured. 


$855, 800 

'SSO,  784 

828.144 

827, 371 

911,582 

1.  200,  229 

1,283,"  935 

1, 499. 950 

289,758 

320,  978 
454.  550 

321,  850 


6 
5 

10 

11 

14 

9 

19 

13 

5 

10 

9 

4 


5,  669. 136  t    9, 124,  931 


115 


i 

CO 


5 

2 

5 

10 

13 

8 

4 

7 

3 

6 

10 

2 


75 


Number  of  ves- 
sels and  car- 
goes, whether 
insured  or  not, 
unknown. 


I 

V 


5 
7 
2 
4 
2 
2 
1 
5 
2 


30 


05 


I  s 

1  .9 


6  ; 

3  I 

5 
12 
16 
15 
12 
16 

8 

5 

8 

2 


2 

1 

1 

2 
•> 

4 
6 
4 
1 
10 
1 
1 


108       35 


Table  54. — Abstract  of  returns  of  disasters  to  Anwrican  vessels  at  sea  or  in  foreign 
WATERS  during  theyear  ending  June  30, 1878,  distinguishing  the  nature  of  each  casualty. 


Nature  of  c^isualtics. 

I 

6 
1 

1 
so 

g 

3 

i 

1 

p. 

1 

1 

6 



3 
6 
6 

14 

t 

1 

> 

o 

'A 

5 
9 
14 
2 
2 

i 
I 

ft 

3 
9 

• 

6 

4 

• 

« 

1 

2 
7 
4 
1 
3 
16 

■ 

.a 

1 

* 

•     *     *     ■ 

< 

4 
3 

'    2 

i    2 

9 

• 

mm 

S3 

a 

Foundered 

1 

6       2 
6       4 

31 

Stranded 

1       6 
6    .... 

1 

64 

Collided 

2     e 

1    , 

04 

Capsized 

7 

Dismasted,  &c 

3 
0 

4 

1 
16 

1 
3 

■  *  •  • 

...J"i 

5       1 

18 

Daiaaired  sails.  Tissius,  &c 

3 
2 

1 

1 

9     15 

105 

Dainaif  ed  machinery 

« 

Abanaoned 

i   2 

"i'!:::::"i' 

3 

1 

1 

i  .','.. 

12 

Fire 

4 

8 

Ice 

1 

1 

1 

Miscellaneous 

1 

......... 

1         1      !         1 

3 

.... 

1 
3 
6 

1 
3 

1 

1 

8 

Lortt  deck -load,  &c 

1...  !.... 

1         1 

2 

;  1 

1  1   1 

14 

Bilged  and  went  to  pieces ' 

1 

■X        •  ■  «  • 

1  i    1 

2 

Never  heard  from 

1 

2 

1 

1    •      .      •     . 

1 

4 

1 

7 

Sprung  a  leak 

1 

9. 

4 

ft 

9 

5 
1 
1 

2 

54 

Htruck  sunken  wreck 

1 

^  1 

1 

Htnick  bv  liclitnin:; 

' 

1 

!    1 

1 

2 

Water-locffed 



1 

2 

I nknown 

1 

1    !     2 

1 
49 

s 

\  '^^ 

50 

25 

32 

Total 

20 

15 

.  40  1  'A     RR 

25     l«  1  411 

1  ^^ 

1 

1 

1 

1 
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Table  55. — Abstract  of  returns  ofdiMslers  (excludinff  collisions)  to  American  vessels  at  ska 
or  in  FOREIGN  WATERS  during  the  year  ending  June  30,  VfflSy  and  distinguishing  the 
CAUSE  of  each  disaster. 


Claas  and  cause  of  disaster. 


CLA88  1. — Caufet  eonneeted  tpith  the  toeaXher: 

Galf'8,  Inirricanes,  &c 

Calms,  currents,  and  tides 

Heavy  seas 

Fo  }f ,  &c 

LiKntniug 

l>urkuess 


Total  of  class  1 


Clafb  2. — Cau»e»  connected  with  vessdt,  eqtnpmente,  or  stowage: 

Defective  hu>l,  masts,  rigging,  Sec 

Error  in  compass  or  chronometer 


Total  of  class  2 


Class  3. — Causes  connected  with  navigation  and  seamanship . 

Error  of  masters,  ofScers,  or  crew 

Error  of  pilot 


Total  of  class  8 


Class  4. — Causes  connected  wiih  nuuhinery  or  boilers . 
Damage  to  machinery 


Total  of  class  4 

Class  5. — Other  causes : 

Accidental 

Fire 

Incendiarism 

Ice 


Sprung  a  leak 

Struck  sunken  wreck  or  rock 

Miscellaneous 

Unknown 


Total  of  class  5 
Aggregate 


bo 

I 

9 

a 

0 

o 


28 


28 


6 


34 


bt> 


e 


31 
9 

4 
4 


g 


148 

2 

47 


2 
1 


60 


2 


3 
3 


6 


200 


8 


3 


3 


1 
1 
2 
2 


6 


2 
5 
1 
2 
10 
1 
6 
7 


J5 
S 

60 


^ 


34 


04  I    241 


8 


8 
T 


5 

o 

H 


207 
11 
51 

4 
2 
3 


1 


278 


3 
2 


4 
3 


3 
3 


2 
5 
1 
2 

15 
2 
8 

19 


54 


347 


Table  56. — Abstract  of  returns  of  disasters  to  American  vessels  at  sea  or  in  foreign 
WATERS  during  the  year  ending  June  30,  1878,  shoicing  the  number  of  vessels  collided 
and  distinguishing  the  cause  o/  each  disaster. 


Cause  of  disaster. 

• 

9 

2 
2 
2 

0 

4 

September. 

M 
S 

S 

2 

1 

B 
2 

1 

a 

r 
1 

• 

1 

1 

• 

t 

• 

1 

• 

9 

§ 
2 

o 

Thick  and  foeiry  weather 

12 

Fault  of  pilot 

2 

4 

Darkness 

2 

4 

2 
2 

•  «  *  • 

*      V      >      • 

10 

Carelessness 

2 

2 

4 

•  •  •  • 

2 
2 

6 

High  winds 

2 
2 

6 

' '  Fault  of  other  vessel " 

2 

4 

2 

10 

Stress  of  weather 

.... 

2 

Dragged  anchors 

2 

Misunderstanding  signals 

2 

2 

Fault  of  tU2  towiufi 

2 

2 

2 

Heavy  sea 

2 

Unknown 

2 

2 

2 

ft 

Total 

6 

6 



6 

14 

2 

6 

« 

4 

0 

1 

G         d.  ,      iiA 
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Table  57. — Abstract  of  returns  of  disast^s  to  American  vessels  at  ska  or  in  foreign 
WATERS  during  th^  year  ending  June  20, 1878,  showing  the  number  of  vessels  and  distinguish- 
ing their  description. 


Description  of  veBaels. 

t 

3 

3 

8 

1 

8 

1 
4 

1 

13 
3 
6 

1 

Q 

3 

1 
8 
1 
36 
6 

■ 

1 

4 

2 
3 

•    a     •    • 

29 
7 
1 
2 
2 

• 

e 

7 
4 

5 

1 

20 

8 

3 

• 

3 

• 

< 
5 

2 

1 

3 

■i 
5 

Barks 

62 

Bsrkeiitiiies 

11 

Bries 

1 

•  •  •  • 

3 

7 

1 

5 

2 

1 
8 

1 

45 

BriffftntixM^n  ,..,,-.w-t 

3 

Schoonera 

11 
2 
2 

8 
2 
2 

14 
2 
1 

21 
5 

23 
6 

13 

1 

■  •  •  ■ 

22 
2 
1 

11 
2 
2 

216 

Sbips 

43 

St«amei'« 

12 

Steamships 

2 

•  •  •  • 

1 

5 

XTuknown 

1 

1 

4 

. 

1 

2 

1 

14 

-  1     - 

Total 

20     15     28 

40 

55 

56 

50 

49  1  25 

32     25     16 

411 
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Table  59. — Abstract  of  returns  of  disasters  to  Amerioan  vessels  at  sea  or  in  foreign 
WATERS  dining  the  year  ending  June  30, 1878,  slwwing  the  number  of  vessels  and  distinguish- 
ing AGE. 


Age. 

• 

1 

4 

2 
8 
2 
3 
2 
1 

3 
6 

1 
1 

2 

4 
7 
2 
4 
3 
1 
1 
1 
1 

1 

s 

8 
7 
5 
9 
3 
1 
3 

•  «  «  ■ 

1 

1 

4 

7 
10 
15 
1 
6 
4 
1 

i 

1 

14 

9 

11 

16 

2 

3 

• 

1 

6 

12 

5 

9 

4 
6 
3 

• 

.0 

8 
8 
3 
12 
4 
7 
2 

• 

• 

• 

at 

2 
2 
2 
8 
1 
5 

• 
■  •  ■  • 

4 
3 
4 
2 
2 

Not  exceeding  3  years 

4 

i 

8 
2 
1 

'i' 

4 

I 

6 
2 
2 

1 
1 

59 

Over  3  and  not  exceeding  7  yeans 

74 

Over  7  and  not  exceeding  10  years 

.^ 

Over  10  and  not  exceeding  14  years 

92 

Over  14  and  not  exceeding  20  years 

29 

Over  20  and  not  exceeding  25  years 

39 

Over  25  and  not  exceeding  30  yecffs 

16 

Over  30  and  not  exceeding  35  vears 

.... 

4 

3 

Over  35  and  not  exceeding  40  years 

1 

1 

Over  40  and  not  exceeding  45  years 

1 

2 

Over  45  and  not  exceeding  50  years 

"'i' 

1 

Over  50  years 

1 

1 
8 

.... 

2 

Unknown 

3 

2 

3 
40 

7 

1 

"5" 
50 

2 

1 

4 

1 

Total 

20 

15 

28 

55 

56 

49 

25 

32 

25 

16     ^11 

Table  60. — Abstract  of  returns  of  disasters  to  American  vessels  at  sea  or  in  foreign 
WATERS  during  the  year  ending  June  30,  1878,  showing  the  number  of  vessels  and  distin- 
guishing their  CARGOES. 


Cargoes. 

■ 

i? 

September. 

1 

i 
1 

> 

0 

'A 

1 
1 
2 

1 

a     •     •     ■ 

2 

4 

• 

f 

•-a 

1 

1 

m 

& 
1 

• 

1 

<1 

a 

1 

.  a  •  s 
;  ^     H 

•    1'      4 

Assorted 

Barrels,  shooks,  staves.  Sec 

1 

1 
1 

BallMt 

2 

1 

1 
1 

2 

6       4 

10        1        1        35 

Breadstnffs 

...   '     .                   1 

Bricks,  lime.  &c 

1 

1 

1....: 

11                  3 

Chalk 

1 

1 1 

Cotton.  &.C 

2 
3 

1 
1 

1 
3 
2 

1 
4 
2 

1 

"2 
1 

2 
6 
1 

2 

7 

2 
3 

1    1       12 

....     48 

6 

Coal 

Coffee,  rice.  &c 

6 

6 

2       2 

rionr,  &c -  -  - 

1 

■       B      ■       • 

2 

1 

1 
8 

9 

Fish  and  fishinir  outfits 

3 
1 

4 

■3: ::: 

3 
2 
2 

2  '    2 

2         1    ,      9«i 

fruits,  nuts.  &c 

1 
5 

«  •  «  • 

■  •  •  ■ 

■  ■  •  • 

3 

1 
2 

1 

..  .    i        '     0 

Grain 

1 
2 

1  i    12 
1       17 

Guano 

1       -*» 

1 
1 

....  '3 

Hemp,  hides,  wool.  &o 

1 

1 
1 

..     '      3 

Hay,  &c .• 

*  *  '  t 

1 

Iron,  &c 

1 

— 

1 

3 

L.     ,   .           R 

Ice 

1 
2 

1 

£     •  •  •  .          0 
IS 

Losrwood.  &c 

1 

1 

3 

R 

2 
1 

11 
4 
3 

... . 

1 

Linseed,  jute.  Sec 

1 

Lumber,  timber.  Sec 

1 
1 

1 
4 

4 

1 
2 

10 

•  •  *  • 

9. 

8       R 

4 
5 
3 

2 
3 

1 

2  1 
5     2 

3  !   3 

1 

2       51 

Merchandise 

3 
4 

6 

8 

1  ;    35 

Molasses,  suinr.  &c 

4       33 

Mtrrnrv.  Sec  

1 

1      1 

Mahog?»nY   ,  - , , ,  r r 

1 

2 

1|....       4 

MisceHaneotiH 

1 

2 

1 

1 

OiL  whalebone,  and  ivorv 

1 

2 

3 

3 

1 

2 
1 

1 

1 
1 

2 

1 

1  1 16 

Petroleum 

1'....'..:.    5 

PearL  shells.  &c 

1 

Phosphate  rock i 

' 

2 

1 
1 

>  ■  ■  « 

1 
1 
1 

ll 

5 

Provisions.  &c 1 

' 2 

Rubber.  Sec 

1 

:::.!::::!:::::;:;    2 

ItlLilmfld-tl^S    . 

'i   ? 

Slate 

i 
1 

Stone,  plaster,  clav.  cement.  Sec 

1 

1 

1 

>  •  •  • 

1 
?. 

1 

1 

'  2 7 

Salt,  toDacoo.  Sec -  - 

2 

1 

3 

1 

1  1....       9 

...i...  J       2 

Wood 

1 

Sperm  oil 1 

1 

1 

''...1  I 

TmlmowTi , , ,  - 

3 

i 

2 

7 

1 

3       1 

211:312       25 

t 

1 

*  1     ^1 

1 

25     16  1  411 

Total 

1 

20 

16, 

28  ' 

1 

40 

55 

56 

50  1 

1 

49 

25 

1 

32 

1 

12  LS 
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Table  61. — Summary — ^At  sea  or  in  foreign  waters. 


Nature  of  casualties. 


Fonnderiufrs  — 

Stranding 

Vessels  collided. 
Other  causes 


I 


« 
>      I 

O 

a 

JZ5 


34 

04 

64 

249 


o 

s 


s 

o 
H 


12, 292 

25,544 

27,314 

109,  027 


Total 411       174,177 


ss 


^1 

o 


42 


5 

o 

H 


1 

33 

49 

30 

4 

11 

42 

128 


*  In  this  column  are  inclndetl  the  casualties  in  which  no  dani«i,^  was  su-itained  by  the  vessels,  for  the 
number  of  which  see  appropriate  column  in  Table  52. 
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Table  64. — WreoJcs  and  casualties  on  or  near  the  ooants  and  on  the  rivers  of  the  United 
States f  fo,f  during  the  year  ending  Jane  30,  1878,  involving  loss  of  life. 


Nature  of  casualties. 


Founderiugs 

StraDclmgs  ." 

Vessels  collided 

Other  causes 

Total ! 


0) 

> 

o 


15 

31 

21 

122 


189 


0) 


4,403 

8,466 

6,074 

39,497 


58,440 


1 

o 

H 


15 

26 

7 

23 


(0 

c 

o 
.— « 

•a 

I 


5 
14 
22 


o 


00 


o  -^ 

OB 


i 


77 


73 
275 

38 
304 


71 


41 


77 


690 


Note. — In  this  table  are  included  92  lives  lost  in  cases  where  no  damage  was  sustained  by  the  vessel 
or  cargo  meeting  with  such  casualty;  for  example,  seamen  lost  overboara  in  gales;  falling  from  masts 
and  yards;  knocked  overboard  by'Ub;  drowned  by  upsetting  of  smidl  boats,  &o.  Shown  in  division 
(4) — Casualties  l^m  other  causes — Table  63. 


Table  65. — List  of  places  on  the  coasts  of  the  United  States  wh^re  vessels  have  stranded 

duHng'the  last  ten  years, 

ATLANTIC  COAST. 


Kame  of  place. 


Fiscal  year  ending  June  30— 


Absecom,  N.  J 

Addison,  Me 

AlaxReef,  FU 

Aldeu  Kock,  Portland,  Me 

Allen  Island,  Penobscot  Bay 

Amazeeu  Island^.  H 

American  Shoal  Beef,  Fla 

Anuisqnam  Light,  Mass.  (i  mile  east  fW>m) . 

Aransas,  Tex 

Asbury  Beach,  X.  J 

Ash  Island,  Me.  (Muscle  Ridge  Channel) . .. 

Assateague  B<>ach,  Va.  (off) 

Assawaman  Inlet,  Ya 

Asylum  Bridge,  R.  I 

Atlantic  City,  N.  J 

Avery's  Rock,  Mass 

Back  Beach,  Me 

Back  River  (month  of),  Chesapeake  Bay 

Bailey  Island,  Me \ 

Baker  Inland  Bar,  Mount  Desert,  Me 

Bang's  Island,  Me 

Bantum  Ledge,  Me 

Bamegat,  N.  J 

Bamegat  Inlet,  X.  J 

Bamegat  Inlet  (7  miles  south  of) 

Bamegat  Lisht  (4  miles  south  of) 

Bar  Harbor,  Mount  Desert,  Me 

Bar  Ledge,  Petit  Manan,  Me 

Bar  Neck  Sands,  Talbot  County,  Md 

Barred  Harbor,  Cape  Cod 

Barrett's  Point,  N.Y 

Barter  Island,  Southeast  Bay,  Me 

Bartlett  Reef,  Conn 

Bass  Island,  Cape  Porpoise,  Me 

Bass  River  Breakwater,  Cape  Cod 

Bakeman  Point.  RI 

Bating  Hollow  Beach,  L.  I 

Batterj-  Point,  Black  Rock,  Conn 

Bayou  Reef,  South  Pass,  La 

Bay  Shore,  N.J 

Bay  View,  Cape  Ann,  Mass 

Beach  Island,  Me 

Beach  Point,  Truro,  Mass 
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00 
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1 
1 


2 
1 


1 
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1 
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1 
1 
1 
1 
1 
1 
1 
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1 
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2 
1 

i 
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1 
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o 

H 

■I   7 
'   3 

.'   1 
I   2 

■  !  1 
1 

3 
1 
7 
1 
1 
2 
1 
2 
2 
2 
1 
1 
2 
2 
2 
1 
15 
3 
1 
1 
1 
1 
1 
1 
1 
1 
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2 
1 
1 
1 

1 
1 
1 
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Table  65. — List  of  places  on  the  ooasta  of  the  United  States  where  vessels  have strandedy  ^c. — 

Coutlnued. 


ATLANTIC  COAST— Continaed. 


Fiscal  year  ending  June  30 — 


Name  of  place. 


I  a»      o 


So 


94 


CO 


So 


Beacon  Ledge,  Portsmouth 

Bear  Point,  near  Addison,  Me 

Bi^aroe's  Slioal,  Cape  Cod 

Beaufort,  N.C 

Beau  fort  Bar,  N,  C 

Beaufort  Reef,  N.C 

Beaufort  S.  C 

Beaver  Tail  Rock,  R.  I 

Beennore  Ledge,  Cape  Ann  

Biddefortl  Pool,  Mo --• 

Birch  Point,  Wiskeag  River,  Me 

Bishop  and  Clerk's  Shoals,  Mass | 

Black  Head,  Me.  (oil) i 

Black  Island,  Me ;  -  •  - 

Black  Le<l«e,  New  London,  Conn '  ■  -  - 

Black  Rock,  Block  Island,  R.  I |... 

Black  Rock.  Conn ■••■ 

Blaikwell's  Island,  N.  Y ...I... 

Block  Inland,  R.  I -, 2    ... 

Block  Island,  R  L  (southeast  point  of) 

Block  Island.  R.  L  (southwest  shore  of) i 

Bloody  Point,  Kent  Island,  Md i 

Blue  llill  Bay,  Me --- 

Blui«  Rock,  R.I 1 

Bluff  Island,  Saco  Bay,  Me | 

Bodkin  Bar.  Chesapeake  Bay 

B<Klkin  Point  (southeast  bar),  Chesapeake  Bay 1 . . . 

Body  Island  Light,  N.C i-.- 

Bogue  Inh?t,  Swansborongh,  N.  C -  -  - 

Bogue  Island 

Boiflbubert  Island,  Me 

Bolivar  Beach,  Tex 

Bolivar  Point,  Tex 1 

BoDibav  Hook,  Delaware  Bay I 

Bon<ls.  N.  J.  (i  mile  north  of  L.  S.  S.  22,  district  4) | ; 

Itoon  Island,  Me 

Booth  Bay.  Me ,    1: 

Boston  Is'eck,  R.  I  ;.......!........;    1 

Bower's  Beach,  Delaware  Bay '        ' 

Brace  Cove  Point,  Cane  Ann |. . . 

Brandy  wine  Shoals,  Delaware  Bay , , ... 

Branfm-d  lieef,  Longlsland  Sound i . . . 

Brant  island  Shoal,  Pamlico  Sound 

Brnzos  liar,  Tex 

Brazos  tie  Santiago,  Tex 

Breaking  Ledge,  Me -  -  - 

Bi-enton  Reef,  R.  I I    3    

Brew8t<*r's  B««ach,  Mass • '    1 

Brewster's  Rtn'f,  Fla ' 1 .  - . 

Biidgehampt-on  Beach,  Long  Island ' 1 . . . 

Briilgeport,  Conn ' ' .  - . 

Brigadier  Lsland,  Penobscot  Bay,  Me j 1 . . . 

Brigautine  Bar,  N.J 

Briganline  Shoals, N.  J |    2      3      2    ....I    2       6 

Brimstone  Pointy  N.  J , 

Bn)wnev  Island  (entrance  to  Englishman's  Bay),  Me , 

Brown  Ledges,  Penobscot  Bay , 1 1 : 

Buckarce  Shoals,  Va I 1 1 

Buckle's  Island  Harbor,  Me i ' ' , 

Bullock's  Point, R.  I ....|    1    \ 

Bull  Rock,  Boston  Bay I i 

Bull  Rock,  Carver  Harbor,  Me I ■ 


00 


So 


1 

i 


1 
"i 


1 

2 
3 


1 1 


Bunker's  Ledge,  Me. 

Buz7ard's  Bay  (Middle  Ledge),  Mass 

Calf  Island,  Boston  Harbor 

Campobello  Ik'ach,  EastiMrt,  Me 

Caney  Creek,  Tex : 

Cape'Ann,  Mass 

Cape  Anindel,  Me  ^ 

Capt*  Canaveial,  Fla 

Cape  Charlc.i,  Va ' 

Cape  Cod  (back  of) 

Ca])e  Cotl,  Mass.  (precise  locality  not  stated) 1  , 

Cape  Co<l  Light  (.')  miles  south  of) i ; 

Cape  Elizabeth,  Me ;    1 


4 
1 


1 
1 


od        ^ 


1 
1 


2 


1 

i 
i 


2 

1  i! 


1 
1 


1 
1 


1 
1 


1 
3 

1  I 


(• 


1 
1 


1 

i 


1 
i 


1 
"i 


2 

1 
1 
1 
5 
1 
2 
8 
1 
1 
1 
3 
1 
1 
2 
2 
3 
2 
13 
1 
2 
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Table  65. — Li»t  ofpUices  on  the  coasts  of  the  United  States  where  vessels  have  strandedy  fc- 

Continued. 

ATLANTIC  COAST— Contiimed. 


Name  of  place. 


Cape  Fear,  N.  C 

Cape  Fear  River,  N.  C.  (moath  of) 

Cape  Florida  Lishi-hoase 

Cape  Hatteras,  N.  C 

Cape  Hatteras,  N.  C.  (20  miles  north  of) 

Cape  Hatteras,  N.  C.  (30  miles  sontti-southvest  of ). . . 

Cape  Henlopen,  Del 

Cape  Henlopen,  DeL  (7  miles  sonth  of) 

Cape  Henry,  Va 

Cape  Henry,  Ya.  (4  miles  sonth  of  L.  S.  S.  No.  1) 

Cape  Lookout,  N.  C 

Cape  May,  N.  J 

Cape  May,  Hereford  Light,  N.  J 

Cape  May  St4>amboat- Landing,  N.  J 

Cape  Poge,  Ikfass 

Cape  Porpoise,  Me 

Cape  Komain,  S.  C 

Cape  San  Bias,  Fla 

Cape  Small  Point,  Me 

Captain's  Island,  Long  Island  Sound 

Caroline  Shoal,  N.  C 

Carson's  Inlet,  N.  J 

Carter's  Bar,  Va 

Carvsfort  Reef,  Fla 

Cash's  Reef,  East  River,  N.  Y 

Castle  Hill,  R.  I 

Ce<lar  Island,  Va 

Cedar  Keys,  Fla 

Cedar  Tree  Neck,  Vineyard  Sound 

Chandeleur  Island  Light,  La 

Chandcleur  Island  Light,  La.  (4  miles  sonthe^ist  of )  . . 

Chandeleur  Island  Light,  La.  (14  miles  southwest  of). 

Charles  Island,  Conn 

Charleston  Bar,  S.  C 

Charleston  Harbor,  S.  C 

Charlotte  Harbor,  Fla 

Chatham  Bar,  Cape  Cod 

Chatham,  Mass 

Chebeag  Island,  Me 

Cherrystone  Inlet,  Va 

Cherrystone  Light,  Va.  (5  miles  above) 

Chester  River,  Md.  (mouth  of),  Chesapeake  Bay 

Chicamacomico,  N.  C 

('^hincoteague,  Va 

Chincoteague,  Va.  (15  miles  north) 

Chincoteaffue  Shoals,  Va 

CincinnatiBar,  N.  J 

City  Island.  Long  Island 

Clapboard  Island,  Me 

Clark  Island,  Me 

Clark  Island,  Portsmouth,  N.  H 

Clear  Water,  Fla 

Clement's  Cove,  Me 

CliffShore,  Mass 

Clinton  Point,  Long  Island  Sound 

Coaster's  Harbor  Island,  R I 

Cobb's  Island,  Va 

Cobscook  Bay,  Me 

Cold  Spring  Inlets  N.J 

Common  Flats,  Cape  Cod,  Mass 

Conanicut,  R.I 

Conch  Reef,  Fla 

Coney  Island,  N.  Y 

Copps  Island 

Coral  Reef  Fhi 

Core  Souna,  N.  C 

Cove  Point.  Chesapeake  Bay  (near) 

Cow's  Shoal.  Stamford,  Conn.  (oflF) 

Cox  Head,  Me 

Cox's  Shoal,  N.J 

Crab  Meadow.  I^ng  Island  Sound 

Crabtree  Point,  North  Haven,  Me 

Cranberry  Island,  Me 

Cranberry  Island  Light.  Petty  Pan  Reef,  Me 

Crane's  Neck  Point,  Long  Island 

13  LS 


Fislal  year  ending  June  80 — 


o 
So 
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1 
2 


00 


1 
3 


So 


So      Sc 


2 
2 


6 


1 
5 


1 
1 

i 

1 
1 


1 
1 


1 
1 


1 
1 


2 
1 


1 
1 


acS 
So 


1 
1 


1 
2 
1 


1 
1 
6 


2 
1 


2 


2 


s 

o 
H 


1 

5 

1 

9 

1 

1 
IS 

1 
12 

1 
10 

7 

1 

1 

4 

2 

1 

2 

1 

2 

1 

2 

4 

1 

1 

1 

2 

3 

1 

I 

1 

1 

1 

2 

2 

1 

2o 

2 

2 

1 

1 

1 

1 

3 

1 

2 

1 
o 

1 
I 

2 
1 
1 
1 
1 
2 
3 
1 
15 
1 
5 
2 
2 
1 
1 
1 
2 
1 
1 
1 
1 
I 
5 
1 
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TA.BLB  S5. — List  ofplaoea  on  the  ooasis  of  the  United  States  where  vesiels  have  stranded,  fc, 

Contixiued. 


ATLANTIC  COAST-Continned. 


Kftme  of  place. 

Fiscal  year  ending  June  30— 

• 

1 

i 

• 

So 

r-t 

•H 

1 

2 
2 
1 
2 

•A 

So 

g 

1 

Crooker*8  Beo£  Fla 

C  JrojMi  TRlftnd.  M* » 

2 

Cuckoldii.  Mo 

Cumberland  Island.  6ik -. 

«  •  «  • 

Currituck  Inlet,  N.  C 

1 

1 

2 

1 

Currituck  Lisht.  N.  C.  (3  miles  sonth  of) 

1 

Curtis  Island,  off  Stonv  Creek.  Conn 

1 

Cnsliinir's  Island.  Portland  Harbor 

1 

•  •    •  • 

1 

2 

•  •  •  • 

Cutler.       af  e r t-t^ ^Tr^r-x       ,,,-rrx- 

4 
1 

1 

2 

1 

Cutt vhnnk  Island.  Mam ...,.^.-xx--.,,.^»..,,-,,xt  r 

2 

2 

3 

3 
1 
1 

IS 

C^uttyhnnlr  TJirht.  (1  milA  MonthwMit  of) 

T>iLni'  fu*ovA  Inland.  Me . 

I>avis  Neck.  Mass 

2 

2 

Davis  ShoaL  Florida  Eeef 

Davis  Straits,  Herrinff  Gut,  Me 

1 
1 

1 
1 

■  •  ■  . 

3 
2 

«  •  .  . 

Dawson  Shoal  (near  watchapreafrae  Inlet,  Ya.) 

1 

M    ■     •     * 

1 
2 

Deal  Bea^h,  N.  J 

Dearmon  Ledee.  near  Glonoester 

Decros  Point.  Tex 

1 

Deer  Island,  Me 

1 

1 

Deer  Island  Point  (2  miles  north  of  Eastport) 

1 

Deer  Island  Shore  Ledsc,  Me 

1 
2 

1 

Delaware  Breakwater.  1)el » 

1 

•  •  •  > 

2 

1 

1 

2 

1 

2 

12 

Dennis.  Cane  Cod.  Mass 

I>ennisi>ort  BaT",  Mi»iM» r  . . 

1 

•  •  ■  « 

•  •    •  w 

1 

Despair  Island,  Narragansett  Bay 

1 
1 

Devil's  Back,  Boston  Harbor 

Diamond  Reef,  Cape  Hatteras  (off) 

1 

Dicken's  Point,  Block  Island,  B.I 

1 
1 

Diehton,  Mass 

Dix  Flat,  Mass 

1 

"i" 

Doboy  Sound  (south  breakers),  Ga 

1 

1 

Dogfish  Ledges  (entrance  to  Cross  Island  Narrows), Me. 
Dog  Island,  Saint  Croix  Eiver  (mouth  of),  Passama- 
nuoddy  Bay 

.  •  • 

1 

1 

1 

Dread  Ledge,  Mass 

1 

Diink  water  Point,  Me 

1 
1 

•  .  •  • 

Duck  I  sland.  Mass 

... 

1 

Duck  Key,  Fla 

1 

Duck  Lease,  Me 

1 

DumDlinK  Rock.  Bnzsard's  Bay.  Mass 

1 
2 

Dntcn  Island,  B.  I 

1 

■  «  «  • 

1 

1 
1 

1 

.  •  •  ■ 
•  •  •  • 

Duxbnry  Beach,  Mass 

East  Bank,  Sandy  Hook  (off) 

East  Chop,  Vineyard  Haven 

2 

■  •  •  • 

"i' 

1 

East  RockiEkway  Bar,  Long  Island 

Eaton's  Neck,  Long  Island,  N.  Y 

1 

Edgartown  (outer  nats),  Mass 

1 
1 

Edgartown  Harbor  (near  light-house) 

Elbow  Reef,  Fla 

1 

Eldridge's  Shoal,  Vineyard  Sound 

1 
1 
1 

Elihu's  Island, Pawoatuck  Bay,R.I 

Elizabethport  Bar,  N.  J 

Emery's  Point,  Me 

1 

Falkner's  Ishmd,  Long  Idand  Sound 

1 
3 

Fall  River, Mass'..... T 

Falmouth,  Mass.  (near) 

.... 

1 

1 

False  Cape,  Va 

2 

Fargo  River,  Long  Island,  N.  Y 

1 

Far  Rockaway,  Long  Isbiid 

1 

1 
1 

•  •  •  ■ 

•  •  .  ■ 

2 

1 

Fawn  Bar,  Boston  Bkj 

1 

Fenwick's  Island,  Md 

Fenwick's  Island,  Md.  (3  miles  sonth  of) 

Fenwick's  Island,  Md.  (10  miles  sonth  of) 

1 

Fcmandina  Bar,  iTla 

1 

1 
2 

Fire  Island,  Lone  Island.  N.  Y 

2 

1 

Fire  Island,  near  Northport,  Penobscot  Bay 

1 
2 

1 
1 

1 

Fire  Island  Bar,  Long  Island,  N.  Y 

Fire  Island  Inlet,  Long  Island.  N.  Y 

Fire  Island  Light,  Long  Island,  N.  Y.  (R  miles  east  oO  • 
Fire  Island  Light,  I^ng  Island,  N.  Y.  (8  miles  east  of) . 

.... 

1 

1 
1 

«  •  ■  » 
•  •  ■  • 

Fire  Island  Light,  Long  Island,  N.  Y.  (15  milea  east  of) . 

Fisher's  Island,  Long  Island  Sound 

2 

3 

1 

1 

"i 

•  •  « • 

Flfllierman's  Inlet,  Chesapeake  Bay 

Fisherman's  Island,  Me 

1 

■  ■  •  • 

1 
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Table  65. — List  of  places  on  theooaata  of  the  United  States  where  vessels  have  stranded,  fc. 

Continued. 


ATLANTIC  COAST— Continued. 


Kame  of  place. 

Fiscal  year  ending  Jane  30— 

TotaL 

i 

1-1 

1-1 

^H 

i-t 

i 

i-t 

1-1 

i 

• 

1 

Fiflhiner  laland.  N.  H 

1 

1 

Pive  \me  Beach.  Caoe  Mav 

1 

— 

1 

Tnjmdwr'ft  Ttev  TjOti^  Inlftfid  ....... ...... ...... ,.-....rT 

1 
1 

1 

1 

I^letoher'ii ^eck..  !Me.  .................................. 

1 

Floif irer'a  ShoaL  Delaware  Bav 

1 

2 

Flood  Rock  HoU  Gate.  N.  Y 

1 

1 

1 

1 

2 

Florida  Keel  i*'la 

2 

1 

5 

Five  iHland  T<iirlit-honfle.  ^e.  (1  h  mileo  northwest  nf)  ^ . 

1 
1 

1 

Foilv  Talaiid. Gaiie  Pomoiae.  Ke ....................... 

Fort  Green,  xtl. 

Fort  TiidfiT>piidoTice. Tfofiton  Harbor. ..^--.-tt-^ 

1 

Fort  Ifdand.  Me ^ ............................ 

1 

Fort  Marton  N.  fJ    ...-.  -t-t r r t--, 

1 

•    •   •   ■ 

1 
1 

■    s    •    * 

Fort  Point  Rock.  Glouceater  Harbor 

Fort  Pond  Bav  Lonsr  laland.  N.  Y 

1 

Fort  Preble  Cane  Elizabeth.  Me 

1 

Fort  Tavlor.  Fla .• 

1 

FOWeV    ttoCkfl.    Fla ,T...r..r xrr.-,T..r-r-- 

1 

Vn-T  Ttti iLTiH  Ma.  /northern  head  of) 

1 

Franklin  Liicht.  Me 

1 

1 

French  Reei.  Fla 

1 

"i' 
1 

FpftHhmrftt^r  Oovft.  Majia 

FrubeG  Ledire. Me ......................... 

.... 

Frvine  Pan  Shoals,  N.  C  

1 

2 

Gflllo'iva  Tnlanfi.  Boston  Harbor r 

1 

Galveston.  Tex 

3 

2 

2 

1 

"i' 
1 

2 

10 

Galveston.  Tex.  (7  miles  west  of) 

Galveston  Bar.  Tex - 

Galv<»ston  Island.  Tex.  feast  end  of) 

3 

1 

Ganirwav  Rock. off  Watch  HilL R.I 

Gardiner's  Bav.  N.  Y 

1 

Gardiner's  Tsland.  Tjonfl'  Island  Round 

1 

1 

«  •  *  • 
«  •  •  • 

rvArdinnr'a  Pninf.  Tanner  Tftlftnd  (^tnnd 

Gav  Head.  Martha's  Vinevard . ... 

1 

1 
1 

GeorffA^s  Island.  Boston  H!arbor - -  - 

1 

•  ■  •  • 

1*4 AATirm  TnlATirl.  Mo t.....t.. ...-...., 

.... 

1 

Georgetown  Bav.  S.C ........................ 

8 

Georgetown  (enter  bar).  S.  C 

2 

1 

. ... 

1 

Gerrish  Island.  Portsmouth  Harbor,  l?'*  H 

Gilbert's  Bar  Fla 

1 

Gileo  Inlet  Bar  (12  mUea  west  of  Fire  Island).  L.  X 

1 
2 

•  ■  •  • 

1 

Gloucester.  Mass 

3 

1 
1 

GlovAT Rnck.  Ma. .^,     ^ ^ 

G^i^t  Island.  Cane  Pornolse.  Me ...-...-  . 

2 

1 

Croat  Island  Point.  Me 

Goat  Island.  R.I 

1 

Good  Harbor  Beach.  Mass 

1 

Goose  Falls.  Brooksville.  Me 

1 

.... 

1 
2 

GAshATi  R^^Hf,  I^^nir  Island  Sonnd -^.--Tr r r 

1 

1 

•  •  •  ■ 

Grace  Point,  Block  Island.  R.I 

1 
2 

rS-rOind  Mflnfln   tiaat  nnnst  of  Maine r.-r 

1 

2 

1 

1 

Gnuid  Manan  (small  island  east  of),  near  coast  of 
Mn.ine  .  ,"1 ,-.,..,  T ..  r . , 

1 

Graves.  Boston  Harbor 

3 

Grav's  T..«d«r«.  Me  t T,-,-r .-r 

1 
1 

1 

Great  Bav  Liirht.  N.J 

Great  Ess  Harbor.  N.J 

1 

•  •  •  • 

1 

.... 

1 
1 

■  *  ■  • 

Gre&t  Head  (1  mile  from  Cutler.  Me- ) 

Or^At  Island  Shosl.  Portsmontb.  N,  H 

1 

Great  Ledire.  Mass 

1 

frreat  Rnck.  neitr  SAJUvmnett..  ILI  , , 

1 

Great  PointL  Nantucket 

2 

< 

1 

3 

1 

1 

Great  Pond,  N.J 

1 

Grecian  Shoals.  Fla 

1 

Green  Tfilnnd.  Boston  Harbor 

I 

Green  Island  Ledee.  Me 

1 

1 
1 

1 

•  •  •  ■ 

•  •  •  • 

1 
1 

1 

1 

Green  laland  Reef.  Casco  Bav 

1 

Green's  Pond.  Loner  Branch.  N.  J..... 

Green  Run.  Md.  (3  miles  norUi-northeast  from) 

Green  Run  Inlets  Md 

1 

m   m  m   m 

1 

Greenpoit.  N.  Y 

Grindiitnn^  T^ita  fMiiscle  Ridre  Channel).  Me 

Guilford,  Conn 

1 

•  •  •  • 

GoU  Rock,  Long  lahmd  Sound 

.  •«  . 

1 

»  •  «  • 

•  *  *  • 

•  •  •  • 
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Table  65. — List  of  places  on  the  ooasU  of  the  United  States  where  vessels  have  stranded,  ^c. 

Continaed. 

ATLAKTIC  COAST— Continued. 


Xame  of  place. 

Fiscal  year  ending  June  80— 

t 

^ 

r^ 

• 

o 
So 

• 

1^ 

r^ 

• 

So 

S5 
2 

«5 

So 

1-j 

fH 

00 

So 

Gull  Roclc.  NewDort  Harbor 

2 

Gull  Rook  Pamlico  Sound 

1 

1 

Gurnet.  Maiw 

6u v'r IJtdft^.  Me 

1 

Hauet'8  Point  Hell  Gate.  N.  Y 

2 

1 

"i' 

Hamnt/m  Har.  Va -.    ^r^.r-i 

1 

Hamnton  Bfach.  N.  H 

HAnii>ton  HondH.  Va -t 

>  .  .  > 

1 

Handkerchief  ShoaL  Mass  

2 

•  ■  •  • 

1 
1 
1 
2 
1 
1 
1 

If  arbor  Talnnd.  Me r.,-T-Tr--    

1 

Tfi^rdinfr'8  (^^ntrnnce  to  Boat'On  Harbor) - 

Hardinif's  Beach.  Cane  Cod  JBav 

Hart  Inlnnd    lA^n1/  Ifuand  Sonna r.,.r... xr-. 

1 

2 

1 

a 

Ha-rwirh  Tlnr.  M«Ha ,..,. ..-r ^^ 

HarTrirliport.  MAfM r  ^,  r  ■,,---,-  t'-t---, 

Haskell  laland.  Me 

Hatchett'H  Point.  (1  mile  weat  of) 

1 
4 

'3 

Hatteraa  Inlet,  N.  C 

5 

2 

1 

l4 

Hatt«ra«  Liirht.  N.  C.  (8  miles  north  of) 

Hatteraa  Lisht  N.  C.  (20  miles  north  of) 

1 

■  •  »  • 

"2 

Hatteraa  Shoal.  N.  C 

1 
1 

Hatteraa  Swaah.  N.  C.  (2  milea  from  Inlet  Lisht) 

Hawes'  Shoal.  Vinevard  Sound 

1 

.  ■  ■  • 

.... 

1 
1 

Hawkins'  Point.  Chesapeake  Bav 

1 

■  ■  •  • 

Hav  Island  I.ic<lire.  Seal  Harbor.  Me 

Head  Harbor  Isuind.  Me 

1 

•  *  • 

2 

1 

2 

HrHva  Ft^PCA  Rhoal.  Manfl  r .  r  .        

1 

2 
6 

1 
3 
1 

7 

Hell  Gate,  N.  Y  .717 

3 

2 

4 

2         90 

Hell  Gate  (Steep  Kock).  N.  Y 

2 

Hempstead.  Lonir  Island.  N.  Y 

1 

1 

Hen  and  Chickens  Reef.  Del 

1 

— 

1 

2 

Hereford  Inlet,  N.J 

3 

1 

2 

Heron  Point  (west  of  Whitehead,  Me) 

•  •  • 

•  •  ' 

2 

1 

1 
1 
1 

Herrinir  Bay.  Cht^sapeake  Bay 

•  ■  »  • 

2 



Herring  Gu^  Me 

•  •  •  • 

1 

Higliland  Light,  Cape  Cod 

1 

Highland  Light.  N.  tT.  (3  miles  from) 

1 

■  *  ■  • 

Highlands,  N.J 

1 

1 

■     Ma 

1 

Hi  Isborough  Inlet,  Fla 

Hillsborough  River,  Fla 

1 
1 

Hill's  Pointy  Chesapeake  Bay 

.... 

...  .1 ... . 

Hodgdon  Cove,  Tremont,  Me 

1 

1 

Hodgdon's  Ledge,  Me 

...  .1 

1 

"2" 
1 

>   •   a  • 

1 

Hodge's  Bar^Swan  Point,  Chesapeake  Bay  (near) 

ilog^sland.  Va .' .*. ". 

2 

3 

1 

3 

8 

3 

Holland  Point.  Chesapeake  Bav 

Holmas'  Hole,  Mass 

1 

1 

Hooper's  Ledge,  Herring  Gut  Harbor,  Me 

«  •  •  > 

•    •    * 

1 

Hope  Island,  K,  I 

1 

Horn  Island,  Mississipm  Sound ! 

1 

■     •    *     • 
•     ■     •    • 

■'i' 

1 

Horn  Point,  Wicomico  River  (month  of),  Va ! 

Horses'  Race,  Boston  Bay 

1 

Horseshoe  Shoal^  Chesapeake  Bay 

•     ■     •    • 

1 

Horseshoe  Shoalj  Nantucket  Sound 

1 

Horton's  Point,  N.  Y 

1 

1 

*"i 

Horton's  Point,  N.  Y.  (3  miles  east  of) 

Horton's  Point,  N.  Y.  (7  miles  west  of) i 

i 

Horton's  Point,  N.  Y.  (10  miles  west  of) 

1 

Horton's  Point,  N.  Y.  (12  miles  west  of) 

1 

Hough's  Beach,  Glouoeatar  Harbor,  Mass 

1 

Hunting  IsUind,  S.  C i 

1 

I 

"i" 

1 

"1 

2 

Huntington  Neck,  Long  Island  Sound 

1 

i 

1 

Hyannis,  Mass. . . '. 7. 

3 

Hypocrites,  Townsend  Harbor,  Me 

2 

In'<iianola,  Tex 

1 

1 

1 

5 

1 
2 
3 

3 

Indianola,  Tex.  (7  mUes  southwest  of) 

^  ^ 

5 

Indianohi,  Tex.  (2  miles  west  of) 

I 

Indianola,  Tex.  (2  miles  southwest  of) 

2 

Indianola,  Tex.  (7  miles  south  of) 

3 

Indian  Point,  Cape  Rosier,  Penobscot  Bay,  Me 

1 

■  •  "  ■ 

1 

Indian  River  Inlet.  Fla 

1 

1 

2 

Ingraham  Point,  Me ! 

1 

1 

Inlet  Shoals,  N.J i.... 

2 

2 

Inman  Bar,  Nantucket 

1 

1 

Ipswich  Bar,Mass 

2 

■  •  •  • 

4 

1 

■  ■  «  • 

1 

•  •  •  • 

7 

IshuidBaiik.N.J 

•  •  •  • 

1 
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Table  65. — List  of  places  an  the  coasts  of  the  United  States  tchere  vessels  have  stranded^  j-c. 

Continued. 

ATLANTIC  COAST— Continued. 


Name  of  place. 

Fiscal  year  ending  June  30 — 

■i 

o 
H 

_  • 

1^ 

o 
I'- 

00 

• 
So 

1-i 

1^ 

CO 

i 

1 

• 

So 

r-t 

t 

Island  Ledse.  Masa 

Isleaboroneh.  Me 

1 

Isles  of  Shoals.  N.  H 

1 
1 

1 

1 
1 

1 

Jabnz  "Rno.lc.  frtiilfnrd  HarV»nr.  Pfmn 

Jackson's  Creek.  Va 

Jamaica  Island.  Kitt'erv.  Me 

1 
1 

James  Ledees.  Wickford.  R.I 

Jameson  Point,  Me 

1 

Jerrv's  Point.  N.  H 

1 

Jewell's  Island  Reef.  Me 

1 

1 

"i 

Joe  ITlosieer.  Delaware  Bav 

Jones'  Beach.  Lonsr  Island.  N.  T 

3 

Jones'  Hill  N.  C.  (near  L.  S.  S.  No.  i.  District  6) 

1 

Jones'  Inlet.  Lons  Island,  N.  Y 

1 

3 

4 

1 
4 

1 

2 

"'i' 

^ 

JonesDort.  Me 

.... 

A 

3 
1 

13 

Jupiter  Lislit.  Jb'la 

ft 

Jj'kill  Island.  Ga 

1 

•  •  ■  • 

1 

1 
1 

Jvkill  Spit.  Brunswick.  Ga.  (near) 

.... 

Kees  Ledjre.  Musconims  Bav,  Me 

. 

1 

Kennebankoort-.  Me 

> 

Kent  Island  Narrows.  Md.  (2  miles  ftom) 

Kent  Point.  Eastern  Bav.  Md 

Kettle  Bottom  Kocks.  It,  I 

1 

Kev  West,  Pla.  (18  miles  northwest  of) 

1 
1 

Key  West,  I'la.  (18  miles  northeast  of) 

Kev  "West,  Fla.  (southwest  Point  Quicksand) 

1 

Key  "West  Harbor.  Fla 

1 
1 

Kev  "West  Island,  eastern  beach 

Killnond  Shoal.  Mass 

1 

Kinnekeet.  N.  C 

2 

. 

n 

Kinsrfish  Shoal.  Fla 

1 

Kitterv.  Me.  (ledse  near) i 

1 

Kitterv  Point.  Me    

2 

Kittvhawk,N.C 

. 

1 

Knnwltnn's  Beivch.  RockDnrt.  Mass -  r , 

2 

1 

Lambert's  Cove.  Vinevard  Sound 

Tone's  Inland.  Me     ....    

1 

Last  Island  Gulf  of  Mexico 

1 

Lattimer's  Reef.  Lontr  Island  Sound 

.  •  •  • 

1 

1 

•  •  ■  • 

Leete's  Reef  Conn 

1 

1 
3 

T^ffhton'n  Point.  Pembroke.  Me 

Lewes.  Del 

2 

1 

1 
2 
2 

Lewistown,  Del 

2 

L' Homme  k  Dieu  ShoaL  "Vinevard  Sound 

1 

5 

Libbv  Island.  Me    

1 

3 

Little  Beach,  N.J 

1 

2 

Little  Cove  Point.  Chesanc^ke  Bav 

Little  Cranberrv  island  Me 

1 

Little  Cumberland  Island.  Ga 

1 

1 

Little  Kge  Harbor.  N.  J 

3 

4 

1 

1 

Little  Gull  Island.  Loner  Island  Sound 

Little  Inlet.  Lonir  Island  Sound 

Little  Island.  Vinevard  Haven 

1 

Little  Moriches  Boach.  Loner  Island.  N.  Y 

1 

Little  River  Island  Me.  (near  lisrht-house) 

1 

Little  Round  Shoal.  Mass 

1 

Little  Sdoou  Island.  Me 

1 
1 
1 

LIovH'h  Neck.  I^nir  Inland -  t  .,,,... , 

1 



Lobster  Rocks.  Reverlv  Harbor.  Mass 

Lockwood's  FoUev.  N.  C 

1 

1 

Londoner.  The  (near  Thatcher's  Island.  Mass.) 

1 
1 

Loffjzerhead  Re<'f  (south  point  of).  Florida  Reef 

.... 

Lone  Beach  Shoal.  N.  J 

Long  Branch,  N.  J 

1 

3 

Lone  Island.  Boston  Harbor 

1 

Long  Island  coast  (precise  locality  not  stated) 

Lone  Island  Harbor  Head.  Islesboroueh.  Me 

4 

1 
1 

10 

Long  Island  Sound  (precise  locality  not  state^d) 

Lone  Land  ShoaL  Ixine  Island  Sound 

a 

6 

■ 

1 

•  ■  •  • 

1 
1 
1 

Lone  Ledee,  Seal  Harbor 

Lone  Shoal,  Nantucket 

2 

a 

Lookout  Shoals,  N.  C.  (northeast  point  of) 

Lovell's  Island.  Boston  Harbor 

Lowell's  Point,  Me 

2 

•  •  •  • 

% 

Lower  Clapboard  Island  Ledge,  Me 

::::i:::; 

1 

■  •  ■  • 

•  •  •  • 

1 
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ATLANTIC  COAST— Continued. 


Name  of  pkce. 

■  II     II 

Fiscal  year  ending  June  90 — 

i 

So 

»-1 

• 

e4 

m 
So 

1 

r-l 

So 

tH 

t 

So 

Lower  Hell  Gate.  Me 

1 

1 

T^nhAO.  "NTarmw^H  /n-nn  'R/trIc V  "ifn 

1 

1 



1 

2 

liudinifton  Reef.  New  Haven  Harbor 

1 

Ludlam'H  B<Mich. N.  J.  fn<^ar  OopRon's Tnlet) .., .^^tt- 

1 

I 

1 

T^iinffinir  TslAnrl.  TaIah  nf  $ihnAlf(_  N.  IT  _    

1 

Lynn  Haven  Bay.  Va 

1 

1 

Uftchifui,  Me 

1 

2 

MachiaeDort.  Me 

1 

MachiDunso  ShoaL  Va 

1 

"i" 

MafTOtnv  River  (mouth  of).  Cheaaneake  Bav 

Mam  lolet  Bar.  N.  C.  (2i  milee  noitheaBt  of) 

.  .  .  . 

1 

Mansfield  Ledge,  Me.  (entrance  to  Deer  Island  Thor- 
ouffhfare) 

1 

Vfl.rh]ehMqd,  M?^    ..,..,  r  --....-.  ^  r ..  - 

2 

■ 

. . . . 

Marbli^heAd  Nwk.  Mafifi ^r ■, 

1 
1 

Mark  Island  Ledire.  Penobscot  Bay 

MarklslandKeef  Me  ....... ....T 

Marsh  Bank  Bar.  off  Harwich.  Iklaas 

1 

1 
2 
1 
1 
1 
1 
1 
3 

1 

MB<*<i|ne8as,  Fla 

-      -  . 

1 

1 

2 

Mataeorda.  Tex.  (10  miles  southwest  of)  * 

* 

Matacorda,  Tex.  (17  miles  oast  of) 

Mataiforda,  Tex.  (7  miles  south-southeast  of) 

Mataeorda.  Tex.  (near  Half  Moon  Reef  Liirht) 

Matairorda  Bay.  Tex 

1 

2 

Matairorda  Bayou.  Tex 

Matasorda  Island.  Tex 



2 

Matagorda  reninsula  (6  miles  from  mouth  of  Caney 
Creek 

Matinic  Islnnd.  Me 

1 

Matinicock  Point.  Lone  Island 

1 

Monanktesuck  Point,  Conn 

1 

Merwin's  Point.  Conn 

1 

1 

•   •  «  • 

Metompkin's  Inlet.  Va 

Metorapkin  Shoal.  Va i 

Micomit  Rip,  Mass 

1 

1 

Middle  Reef,  near  Woolsey's  Point.  L.  I 1 

....!.... 

1 

Milk  Island,  Mass 

1 

1 

Milk  Creek  Flats.  Hampton  Roads 

Mi<fhaum  Point.  Mnss 

I 

Mispilllon  Creek.  Del 

1 

Mobile,  Ala.  (3  miles  south-southwest  of) 

1 

•  «  •  • 

Molasses  Reef.  Fla 

1 

Monheiian  Island.  Me.  (southwest  point  of) 

Mnnmouth  Beiwh,  N.  J  , -  - 

1 
2 

•  •  •  • 

1 

Monomoy  Point.  Cape  Cod 

1 

■ 

Montauk  Point,  Long  Island 

1 

1 

1 

Mooseabeck  Reach  (entrance  to  Englishman's  Bay),  Me 
MfM^A  T^lsind.  Booth  Bay  Harbor.  Me. 

1 
1 

Mniri^*  Covfi,  New  Ha'^en  Harlwr 

1 

1 

Morris  Island.  S.  C.  (lower  end  of) 

Mount  Desert.  Me 

1 

Mnnroe's  Island,  Penobscot  Bay,  Me 

1 

— 

Muscle  Ridges,  Me ".'. 

1 

Muscle  Ridee  Channel,  Me.  (entrance  to) 

• .  • . 

1 

Mnskeeet  bboal.  Nantucket  Sound 

1 

1 

Musqu  to  Bar,  Fla 

1 

Musquito  Inlet.  Fla 

.... 

1 

2 

1 

1 

Musna  to  T^land.  Me ..,-...,-  t r  -  r  - 

1 

Muatanir  Island.  Tex 

1 

Myrtle  island  Beach.  Va 

1 

■  «  •  • 

Mystic. Mphs --- T  ,---r ,..,,,-, 

1 

Naz's  Head.  N.  C 

1 
1 

1 

Nantucket.  Mass 

3 

1 

•  •  •  - 

1 

2 

•  *  ■  • 

4 

12 

Nantucket  Bav.  Mass.  (south  of  Great  Point) 

1 
1 

«  •  •  • 

Nantucket.  Sankaty  Lisht  (near) 

.... 

Nantucket  Shoal  (south  side  of) 

1 

Napatree  Point.  Conn 

1 

1 

Napeatruo,  Lons  Island 

1 

•  ■  ■  • 

Nftppertrice  Point.  Martha's  Vineyard ^ 

1 
1 

Narragansett  Pier,  R.  I 

1 

.... 

•  •  •  ■ 

Nashawan  Island,  Vineyard  Sound 

2 

1 

Nash's  Ishind,  Me 

1 
1 

Nassau  Inlet  Fla 

....i 

■  •  •  • 

•  •  •  • 

•  ■  •  ■ 
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1 

1 

i 

1 

1       I 

1 

1 

1 

1 

1 

N        ttC        Cod 

2 

1 

....     B 

1 

1 

1 

girBJS^  a^ns^'"  ""■  "^  ^'- ""■■■■-■■- 

'i 

..■ 

1 

I 

J 

1 

1 

J 

"i 

■V 

"i 

■■i 

..!. 

1 

s 

1 

1 

1 

1 

1 

1 

1 

! 

1       .. 

■i- 

1 

1 

^^i 

1 

1 

1 

i 

1 

1 

1 

gSKS'^'lf-.'';':::::::::::::::::::::;:-- 

■i- 

1 

1 

! 

s 

1 

T 

3 

1 

3 

i 

1 

1 

1 

» 

1 

1 

1 

S 

1 

.„. 

• 

* 

1 

1 

1 

.„. 

:;': 

1 

■T  :; 

'a" 

a 

200 


UNITED   STATES   LIFE-SAVING    8EBYICE. 


Table  65. — List  ofplaoei  on  the  coasts  of  the  United  States  where  vessels  have  stranded,  ^e, 

Continaed. 

ATLANTIC  COAST— Continued. 


Name  of  pUoe. 

Fiscal  year  ending  June  30— 

• 

_m 

fH 

fH 

So 

So 
?H 

1 

i 

1 

• 

i 

1 

Pelican  Shoals,  Fla 

1 

Pt*ni|L(mifl  T.ieht.  Me » - ... 

1 

P**ra  bTt^kft.  ^le...., 

1 

Ponaacola  Bav  fnorth  shore  of).  Fla 

1 
1 

2 

1 

>  •  •  • 

Peiisacohi  Bav  Bar.  Fla 

1 



Pt'iisftcola  Fla 

1 

1 

2 

Piiuikeae  Island.  Buzzard's  Bav                

Pi>.iinerf»H>  Cove,  off  Portsmoath  Harbor - 

1 

Penlido  Bav  Bar.  Fla 

^  ^ 

1 

Perdido  InlotL  Fla 

1 

}'<>rkins'  Tfedfo.  Riontb  of  Xonnebeo  River.  Me 

1 

Peri'ico  ShoaL  Tarana  Bav.  Fla 

1 
2 

'  i 

PeriT's  Creek.  Penobscot  Bav 

.... 

Pen'v  Mill  Wharf.  Newnort.  R.  I 

1 
1 

Pi.Ht.  Million  Me 

1 

1 

"'i' 

l*hiusbiire  Ledee.  Me 

Pi(;Kard*8  Point.  Penobscot  Bav 

1 

Pickle  Reef.  Fla 

1 

2 

Pickle  Reef  and  French  Reef  (between).  Fla 

1 
1 

Pigeon  Point 

Plum  Gut.  Lons  Island  Sound 

1 

Plum  Inland.  T^nir  Island  Soond 

1 
1 

1 

Plymouth,  Mass 

Point  Allerton  Boeton  HarboF 

1 

1 
1 

Poi  u t  au  Fer,  Fla 

Point  Gammon,  Mass - 

1 

Point  Isabel,  Tex 

3 
2 

Point  Juditli,  R.  I 

■  *  ■  • 

1 

1 

1 

"i" 

Point  no  Point.  OhesftiMwke  Bav ,  r  - 

• 

Pollock  Rip,  Mass  ! !.T. . . . . . .  /.... .. .1. 

1 

1 

Pond  Cove!  Cane  Elizabeth.  Me 

1 

Pond  Covft  Island.  Kncflijfli man's  TIav.  "Me 

1 
1 

1 

Pond  Island,  Me 

1 

PondniioffiiA  T^iuht.  I^onir  Island 

Poplar  Point  Light,  R  r 

1 

Portland  Head,  Cai>e  Elizabeth.  Me 

>  •  ■  • 

1 

Port  JefTnrHon,  I^ncr  Tnlfind 

1 
1 

Port  Peuu,  Delaware  Bav 

Port«raouth,  N.  H 

I  1    a 

Pot  Rock,  HoU  Gate 

1 

Powder  Horn  Bayou,  Tex 

1 

■  *  •  • 

2 

Piince's  Bav,  P«rtli  Anibov ...    -.  - 

1 

Prospect  Harbor 

5 
6 
1 
1 
1 

Pro vincetown,  Cape  Cod 

4 

2 

11 

Pulpit  Harbor,  North  Haven 

Pumpkin  Hill  Shoal,  Charleston.  S.  C 

1 

Pumpkin  Rook 

Quuenstown  Creek,  Md 

1 

C  uosue,  Long  Island.  N.  T 

1 

1 
...  J 

QnonochontHuir  Beach.  R.  I 

1 

Kuce  Poijit,  Fisher's  Island.  Lonir  Island  Sound 

1 

Race  Point,  Mass 

1 

1 

s 

2 

4 

12 

Ka<;e  Point  (near  Cutler),  Me 

1 

'Race  Rock,  Lonir  Island  Sound 

1 

Ra^ji^ed  Island,  Penobscot  Bav 

1 

Raixued  Point  Assateaeue  Island.  Va 

1 
1 

Bajr^ed  Point,  Vo.,  Chesapeake  Bav 

Ram  Island.  Me 

1 

Ram  Island  Reef.  Lone  Island  Sound 

1 

■  •  ■  • 

Ram's  Head  L«Hlire,  Boston  Harbor 

1 

Riuid's  Point,  New  Castle.  N.  H 

1 

2 

Red  Iiea*'.h,  CaUis,  Me 

...i 

Red  Fish  Light,  Tex.  (2  miles  east  of) 

1 

Red  Spring  Point  (near  Glen  Cove  Dock),  Long  Island 
Roe<lv  Island.  D<'laware  Bav 

1 
1 

Revenue  Point  Shoal.  Ala 

1 

Rit^limond  Island.  Me 

1 

1 

1 
1 

Rip-Raps,  month  of  Chesapeake  Bav 

Roberts  Harbor.  Me 

1 

! 

Robinnnn'H  Hnin,  Vinnva^'d  Sonnd.  M<ws 

1     , 

1 

•  •  ■  • 

•  •  *  ■ 

Rockawav,  Long  Island 

2 

1 

1 

1 
1 

Roekaway  Shofus.  Long  Island  Sound 

1 

Rock  Island  Beach.  Limg  Island.  N.  Y 

1 

Rock  Point,  Chesapeake  Bav 

1 

1 

Rockland,  Me 

•    •  •    • 

«  •  ■  * 

■    •    ■    • 

•    •  •  ■ 

«  •  ■  • 

•  •  •  • 

■  •  •  ■ 

1.... 

i 

UNITED  STATES   LIFE-SAVING   SEKVICE. 


201 


Table  65. — List  ofplaoes  on  ihe  coasts  of  the  United  Slates  where  vessels  have  stranded^  fc. 

Continued. 

ATLANTIC  COAST— Contlimed. 


Name  of  place. 

Fiscal  year  ending  June  30 — 

1 

O 

So 

•-< 

So 

So 

CO 

S5 

So 

1 

Hi 

So 

So 

1-4 

Rookport,  Maaa 

Kockv  Point,  Long  Island  Soand 

1 

1 

Rockv  Point,  Mhhs 

1 

1 

1 
1 

Rtimer  Shoalii.  N.  Y 

1 

3 

So8o  Landin;^;,  Long  Island 

UnddMr  RiM>k,  TVor  IslAnd.  Mo  --,--,,---    - - 

1 

Rve  Beach,  N.H 

1 

Sabine  Pass.  La 

1 

1 

Sa<ldle  Back  Island.  Penobscot  Bav 

Sail  Rock,  Lubec,  Me 

1 
1 

—  1 

Saint  Andrew's  Bar,  Fla 

Saint  Augustine,  Fla 

_ 

1 

Saint  Ausustinc  Bar.  Fla 

1 

1 

Saint  Augustine  Light,  Fla 

1 

I 

....     1 

1 

Saint  Catharine's  Sound,  Ga 

1 

1 

Saint  Gfytrge's  Island,  Fla 

Saint  Helena  Sound,  S.  C 

' 

1 

"i 

1 

2 

Saint  John's  Bar,  Fla 

1 
1 

3 

1 

Saint  Joseph's  Island,  Fla 

.... 

Saint  Mark's,  Fla 

" 

Saint  Simon's  Bar,  Ga 

2 

.... 

1 

Saint  Vincent  Island,  Fla 

1 

■  *  .  . 

Salisbury  Beach,  Mass 

1 

1 

Saliiria  Bavou,  ICex 

1 

1 

Saloria,  Tex 

Sand  Beach  (5  miles  south  of  Cape  Henlonen) 

1 

•  •  .  * 

1 
3 
1 

Sand  Shoal  Inlet,  Va 

Sandy  Hook,  N.  J 

1 

1 

2 

1 

4 

4 

1 

17 

Sandy  Key,  Florida  Reef  (near) 

Sandy  Point,  Chesapeake  Bav 

4 

San  Luis  Pass,  Tex 

4 

San  Luis  Pass  (2  raUes  northeast  of),  Tex 

1 
1 

San  Luis  Pass  (5  miles  west  of).  Tex 

Santa  Rosa  Island,  Fla 

1 

1 

1 
1 
1 

1 

. ... 

Sapelo  Shoals,  Ga 

•^ 

2 

.... 

Satilla  River,  Ga 

Saugatuck,  Conn 

1 

Savbrook  Bar,  Conn 

2 

2 

— 

1 

1 

1 

2 

8 
1 
3 

12 

Scnoodic  Island,  Me 

Scituate,  Mass 

1 

2 

1 

3 

3 

1 

2 

16 

Sculpin  Rock,  Me 

Seaconnet  Point,  R.  I 

1 

1 

Seaconnet  River  (mouth  of  west  side),  R.  I 

Sea  Grove,  Cape  May,  N.  J 

1 

Seal  Cove,  Mount  Desert,  Me 

1 

Seal  Harbor,  Muscle  Ridge  Channel,  Me 

2 

"i 

Seal  Island  Ledge,  Me 

1 

Seal  Island,  Machias,  Me 

.... 

Seal  Ledge,  Me 

1 

1 

1 

Searsport  Harbor,  Me 

... 

Seavey's  Island,  Portsmouth  Harbor,  Me 

Seven  Mile  Beach,  N.J 

1 

Severn  River  (mouth  of),  Va 

.... 

1 

SeweU's  Point,  Va 



1 

Shabbit  Island,  Me 

1 

1 

Shallotte  Bar,  N.  C.  (west  side) 

1 

"i 

Shark  River.  N.J 

2 

..       1 

Sheep's  Head  Bay  Bar,  Long  Island 

1 

Sheepscot  River  (mouth  of).  Me 

.... 

1 

2 

1 
1 

ShipShoaK  Va 

•  .  ■  . 

Shippen's  Reef,  Long  Island  Sound 

1 

1 

Shiverlv  Ledge  (off  Spruce  Head),  Me 

1 
1 

Shore  Island,  R  I.  (east  of  Portsmouth  Grove) 

Shovelful  Light,  Nantucket  Sound 

Shovelful  Shoals,  Cape  Cod 

1 

3 

1 

1 

Simonton  Cove,  Cape  Elizabeth,  M© 

Sinepuxent,  Md 

1 

1 

.... 

1 
1 

2 

1 
1 
1 

Skinner's  Head,  Marbleheitd  Harbor 

Slocum's  River  (mouth  of),  Dartmouth,  Mass 

Smith's  Island,  Va 

2 

1 

3 



1 

•  •  •  • 

Smith's  Ledge  Conn 

.... 

.... 

"i" 

. . . . 

2 
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Table  65. — List  of  places  on  the  coasts  of  the  United  States  where  vessels  have  strandedj  4^, 

Continued. 

ATLANTIC  COAST-Continaed. 


Name  of  place. 

Fiscal  year  ending  June  30^ 

• 

1^ 

o 
So 

So 

^ 

i 

• 
So 

i 

i 

'i 

H 

Smith's  Point.  Chesapeake  Bay 

1 

1 

Smith's  Tleef,  Lonir  Island  Soand 

Smith's  R  H;k,  Scitiiate  Nock,  Mass 

1 

1 

•  •     B     • 

•  *      ■      ■ 

Smithtown.  Lonir  Island 

Smithtown  Bay.  Xonc  Island  Sonnd 

1 

1 

Smithtown  RfMinh,  T^nir  Tifl&nd  Sonnd 

Smithville,  N.C.. T 

1 

1 
1 

Snow's  Flats,  Me 

Southampton.  Lonir  Island 

1 

1 

South  Breaker  (otf),  Baker's  Island.  Mass 

2 

South  Breakers.  Ipswich.  Mass 

1 

South  Chatham.  Mass 

1 

South  Dennis,  Mass 

3 

South  Gardiner,  Me 

•  "  •  • 

1 

South  Harbor,  Me 

• « *  • 

South  Marshfleld.  Beatte'n  Island,  l^e 

1 

Southern  Island,  Me.  (near)  Saint  Geonre 

.  -  .  . 

1 

Southport  Bar,  ('!nnn ._,..,. .... 

. . . . 

1 

Southjwrt,  Me 

South  Saint  George,  Me 

2 



Southwest  Harbor,  Me 

1 

Southwest  Pass,  mouth  of  Mississippi  River 

1 

•  •  •  ■ 

South  Yarmouth,  Mass 

Sow  and  Pijss,  Mass 

1 

1 
1 

•  «  •  ■ 

Spectacle  Island.  Cumberland  Inlet.  Ga 

Spouting  Rock,  RI 

Spruce  Head,  Me 

1 

Spruce  Island,  off  Machiaa.  south  side  of.  Me 

1 

•  •  •  « 

Spruce  Point,  Booth  Bay  Harbor,  Me 

1 

Spruce  Point  Ledce.  Me 

1 
1 

1 

2 

2 

Squan  Beach,  N.  J 

5 

4 
2 

2 

2 

2 

1 

19 

Squan  Inlet  Shoals,  N.  J 

2 

Squash  Meadow  Shoals.  Vineyard  Sound 

2 

•  •  •  • 

1 
1 

1 
2 

3 

Stage  Island,  Me .* 

1 

3 

Stamford,  Conn 

1 

2 

St«t4^n  Island,  N.  Y 

1 

1 

1 

•  *  •  • 

Steuben,  Me 

1 

Stingray  Point  (mouth  of  RappaJiannock  River) 

2 

Stirrup'Key,  Florida  Reef 

•  •  •  • 

1 
.... 

Stone  Beacon  Ledge,  Portsmouth  Harbor 

1 
1 

Stone  Horse  Shoat,  if  an  tucket 

1 
2 

Stone  Horse  Shoal  (near  T  vbee  Island.  Ga) 

•    •    •   • 

Stone  Rock,  York  River,  Me 

1 

Stonington  Harbor  (Academy  Grounds) 

*  •  •  • 

1 
1 
1 

Stono  Breakers  (mouth  of  Stono  River.  S.  C) 

Stono  Inlet,  S.  C 

.  •  •  • 

Stony  Point.  Cape  Poge,  Mass 

1 
1 

•  ■  •  • 

•  «  •  • 

Stratford  Shoals,  Conn 

1 

Succonne^sett  Liirht,  Mass 

Sullivan  Falls,  M? 

1 

Swampscott,  King's  Beach,  Mass 

2 
2 

Swampscott,  Lincoln  House  Point,  Mass 

Sweet  8  Island,  Sheepscot  River  (mouth  of),  Me 

•  •  •  • 

1 
1 

Tally's  Point  Reef,  (Jhesapeake  Bay 

Tampa,  Fla 

3 

1 

1 

Tanner's  Point,  Long  Island  (1  mile  east  of  L.  a  S. 
Nal5) ! 

1 

Tarpaulin  Cove,  Vineyard  Sound 

1 

8 

Taunton  River  (mouth  of).  Mass 

1 

1 

Tenant  Harbor,  Me 

Teuponnd  Island,  Mass 

1 



2 

1 

Terry  Le<l;;e  (ol!  W  liite  Head  Lisht),  Me 

Thames  River,  Conn,  (near  Comstock's  Point) 

1 

Tliatcher's  Island,  Mass 

2 
1 

Thatcher's  Island  (ne^r  Londoner).  Mass 

2 
1 

. ... 

Thatcher's  Island,  Me.  /off) 

Thimble  Island.  Lons  Island  Sound 

2 

Thomaston.  Me 

1 

Three  Tree  Island.  Me 

1 

1 

Thumb  Cap  Islana,  Mass 

Timbalier  Island.  La.  (west  end  of) 

1 
1 

Tiverton.  R  I 

Toddy  Rock  (off  Hull).  Mass 

•  •  .  . 

1 

Toos  Point,  Va 

1 

•  •  •  • 

1 

•  •  •  • 

2 

Tortugas,  Fla 

1 

1 

•  •  •  • 

2 
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Tablets. — List  of  places  on  the  coasts  of  the  United  States  where  vessels  have  stranded,  fo. 

Coutiuaed. 

ATLANTIC  COAST— Continued. 


Name  of  place. 

Fiscal  year  ending  June  30 — 

i 

■ 

So 

i 

f-4 

i 

1-1 

• 

1 

i 

1 

ToH^nffAA.  Tla.  f nonthDreflt reef ^ ................... 

1 

TomrnfiAn^^A  Inlftt.  N.  J                       ..          .............. 

1 

1 

4 

2 
1 

8 

TiivmfiATMi'M  Tiilfit,.  IT  .T   ^3  mileA  AOiith  of) . ... 

1 

Trianirle  Lit'dircia.  Me ... ......................... 

1 
1 

.... 

1 

TmPD   ^Cnafl ................................. 

1 

.... 

1 

4 

Tubb  Inlet  N.  C     

1 

Tncker'd  Beach  N.  J        

1 

1 
2 

1 

3 

TnttkftTTiurlc  ShoAlfL  T^suitncket    ..........••• 

2 

2 

1 

7 

Tunn's  Inlet  S.  C     

1 

1 

Tnnier'a  Tjiimn    Va         .....................•....•...* 

1 

1 

Tnrtle  Gut  Rji'".  Cp-pe  Mftv-  ^ 

1 

"i' 

1 

Tartle  Inlet  Bar  N.J 

1 

2 

Two  Brothers   W ickford.  R.  I 



1 
1 
2 
1 
5 

1 

Tw^o  Bnah  lal&nd   Me           . 

1 

Tvbee  lalimd  Ga 

1 

3 

Vancock  Shoals.  Tex 

1 

Vinevard  Haven  Harbor.  Maaa r-,^--, -rr 

2 

1 

1 

8 

4 

14 

Ward's  laland.  N  Y        

I 

W&rren  HarboT  R.  I................................. 

1 

Warwick  Neck.  R.  I  

1 

1 

W atchanreacnie.  Va 

1 

1 

W^atchanreamie  Inlet.  Va 

1 

2 

1 

4 

W Atchanreacne  ShoaL  Va ......................... 

2 

2 

WatchHill  R  I         

1 

1 

2 

Watch  Hill'  R.  I.  (5  miles  east  of) ' 

1 

1 

1 

Wf«htM«r'ii  1  .fvliTA    \f  iiai>nn(riiH  Knnnrl.  We 

1 

Wellfleet  Caoe  Cod 

1 

"i 

3 

1 

1 
1 

1 

5 

Wells  Beach.  Me 

"i' 

1 
9 

3 

W^est  ChoD  Vinevard  Sound 

12 

W  est  Dennis  Cane  Cod 

1 

1 

West  Hamnton  Bar  L.  I.  f near  L.  S.  S.  No.  15) 

1 

1 

1 

^M^eMt  Oiioddv  Bav  fnear  Camnobelio)   Me 

1 

1 
8 

1 

1 

1 

3 

West  Kiver  month  of  (Three  Sisters)  Chesaoeake  Bav. 

3 

Western  Drv  RockSu  Fla 

1 

*'i' 

1 

^Vestnort  Point  (near)   Mass  ......................... 

1 

W^hale  Back  Rock  Narrasansett  Bav 

1 

1 

WhaleRock  R  I          

1 

1 

Whale  Rock  Lisht  Me       

1 

1 

Wheeler  Bav  Me.  (Red  Ledce  in) 

1 

1 

WbiteHeadLMe        

1 

2 

3 

Wicomioo  River  Md.  f month  of) .. ........ 

1 

1 

Wilke*s  Led^e  Buzzard's  Bav    

1 

1 

Willonarhbv  nhoal.  Chesaneake Bav .. .......... 

1 
1 

1 

Wilminirton  Bar  N.  C     

1 

Windmill  Point.  Stoninston.  Conn 

1 

1 

Winter  Harbor  Me 

1 

1 

W  inter  Qnarter  S  hoals.  Md 

1 

... 

2 

1 

1 
1 

1 

5 

W'inthTon  Beach .  Mass r 

2 

Winvah  Kar   S-C . ..      

1 

2 

1 

1 

IK^iscasset  Liedffe  Me. . ..... ............... 

1 

1 

VV  olftran  ShoaL  Mob  Jack  Bav.  Va 

1 

1 
1 
1 

"i* 

1 
1 

2 

Wood  End.  Cane  Cod 

5 

8 

Wood's  Hole.  Mass   

1 

Wood  Island.  Me 

1 

2 

Wood  lalAnd  (near  Biddeford  Pool).  Me 

1 

1 

Wnn<1ift*fa.T«Va  ^^n^rn    Granfl   Manan     Mn 

1 
1 

*  ■  •  • 

1 

York  Beach  Me 

1 

"i 

2 

York  Lifld ere  Me      .   .. .. ..................... 

i 

■  «  •  • 

2 

"Vork  ^aiTO wa.  Mft       . . 

1 

I 

York  River  Me                     

1 

1 

Young's  Point  (entrance  to  Fox  Islands  Thorongh- 
fareT,  Me. 

1 

1 
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Table  65. — List  of  pierces  on  the  oodsta  of  the  United  States  where  vessels  have  atrandedf  fc- 

Continued. 

PACIFIC   COAST. 


Name  of  place. 

Fiscal  year  ending  June  30— 

• 
iH 

i 

1^ 

i 

It 

• 

• 

• 

H 

AclTniTalty  Inlet,  Pueet  Sound 

1 

1 

Albion  River.  Cal 

1 

1 

AlofttrftT!  IfflaiKl.  San  Franclw-o  Bay t  - 

1 

1 

Aquina  Bar,  Oreic 

1 

1 

Arch  Rock,  Orec 

1 

1 

Arch  Rock  (f  milo  eaat-northoast  firom  Aloatraz  Island) . 
Arestable  Island.  Alaska 

1 

1 

1 

1 

1 

AHtoria.  Orec 

1 

1 

Baker's  Bav.  Columbia  River 

1 
1 

1 

1 

Baker's  Island.  San  Franiscso  Bav 

1 

2 

"i 

9, 

Bowen's  Landine.  Cal 

2 

1 

6 

Cape  Blanco.  Ores 

1 

Cane  £<)£recombe.  Alaska 

1 
1 

1 

Cape  Flattery,  Wash 

1 

.  .X  . 

1 
2 

1 

5 

Cape  Foulweather  (10  miles  north  of).  Wash 

2 

Cape  Pinos.  Cal 

•  ■  •  « 

1 

1 

Caprian  Islands,  Alaska 

1 

1 

Carauinex  Strait.  Cal 

1 

1 

Casper  Creek.  Cal 

3 

8 

Casj>er  River  (mouth  of),  Cal 

1 

1 

Clarence  stntits,  Alaska 

1 

1 

Clark's  Island  Reef,  Washineton  Sound 

1 

1 

2 

1 

Clatsop's  Spit.  Columbia  River 

1 

2 

Colum  oia  Ki  ver 

1 

1 

1 

3 

5 

Columbia  River  Bar 

3 

Cook's  Inlet,  Alaska 

1 
3 

"2' 

1 

2 

4 

Coos  Bav.  Oree 

2 

7 

Coos  Bay  Bar,  Oreg 

1 

1 

Coos  Bav  Bar  (9  miles  north  of).  Oree 

1 

1 

a 

Coquilla,  Cape  Arairo.  Orei; 

1 

1 

Coquilla  River  (5  miles  south  of).  Oree 

1 
1 

•  •  •  • 

•  a    B    ■ 

I 
1 

1 

Cotfeneva,  Cal 

1 

Crescent  Bav,  tTuan  de  Fuca  Straits 

1 

Crescent  City,  Cal 

1 
1 

2 

Cuffev's  Cove,  Cal 

1 

1 

1 

3 

Davenport's  Landine.  Cal 

1 

2 

Destruction  Itiiland.  Wash 

1 

1 

Discovery  Island,  Straits  of  Juan  do  Fuca 

1 

1 

2 

Drake's  Bav,('al 

2 

2 

Duncan's  I^andincr,  Cal 

1 

1 

Dungeness  Spit,  Wash 

1 

1 
1 

2 

Du  X  bu  r  V  Ree  f,  Cal 

1 

1 

«  •  •  • 

1 
1 

8 

Eacle  JBfarbor.  North  Point  Shoal 

1 

1 

Eel  River,  Cal.  (mouth  of) 

1 

iel  River  Bar,  Cal 

1 

Farallones,  Cal 

1 

1 
1 

2 

Fish  Rock  (near  bluff ).  Cal 

1 

2 

Fisk's  Mill,  Sonoma  County.  Cal 

1 

1 

Fort  Point,  San  Francisco  Bay 

1 

1 
1 
1 

1 

8 

Fort  Ross.  Cal 

1 

Fort  Stephens.  Oreg 

1 

Four  Fathom  Bank,  Cal  

1 

Gerstler's  Cove,  Cal 

1 

1 
1 

1 

Goleta,Cal 

1 

Half  Moon  Bay.  C!al 

2 

2 

Humboldt  Bar.  Cal 

1 

2 

1 

3 

Hunter's  Point.  San  Francisco  Bay 

1 

Kake  Island  (north  side  of).  Alaska 

1 

1 

1 

2 

Xal  wach.  Alaska 

1 

1 

1 

Kodiak  Harl>or  (21  miles  southeast  of),  Alaska 

j 

1 

1 

liirae  Point.  San  Francisco  Bay 

1 

1 

Little  Alcatraz  Rock.  San  Francisco  Bay 

. . . . 

1 

1 

Little  River,  Cal 

1 

1 

Little  River  Head.  Cal 

1 

1 

1 

Marrow  Stonp  Point  (northwest  side  of) 

1 

Mendoelno.  ()n\ r- rr-   tt t-.,.-^wt--t 

1 

2 

1 
2 

>  ■  •  • 

4 

Mile  Rock  enlnuioe  to  San  Francisco  Bav 

1 

1 
2 

4 

Mora  Bav  Csil 

2 

Newport.  Cal 

1 

1 

Xortli  Farallon  Island.  Cal 

1 
1 

1 

North  Head,  San  Francisco  Bay 

"  •  "  " 

1 

Novara  River,  Cal 

1 

1 

Noyo  River  (mouth  of).  Cal 

1 

1 

Ocean  Side  House,  Cal 

1 

•  «  ■  a 

1 

Ouuipi^  Choumagin  Islands,  Alaska 

.... 

•  a  •  ■ 

1 

•  •  •  • 

1 
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Table  65. — List  of  places  on  the  coasts  of  the  United  States  where  vessels  have  stranded,  fc. 

Continued. 

PACIFIC  COAST— Continned. 


17ame  of  place. 


Pf^aro,  Cal 

Picdras  Blanca8,Cal 

Pigeon  Point,  Cul 

PiUar  Point,  Cal 

Point  Arena,  Cal 

Point  Arena,  Cal.  (15  miles  from) 

Point  Arena  Harbor,  Cal 

Point  Arena  Light-House  (near),  Cal 

Point  Ikmita,  Cal 

Point  Bonita  Light  (2  milea  north  of ),  Cal 

Point  Diablo,  Cal 

Point  Fermin,  Cal 

Point  Gorda,  Cal 

Point  Grenville,  Waab 

Point  Hneneme,  Cal 

Point  Lobon,  Cal 

Point  of  Rocks,  Mission  Bay,  Cal 

Point  of  Rocks,  Wrangel,  Alaska 

Point  Pedro,  Cal 

Point  Reyea,  Cal 

Point  Sa(  Cal 

PofaitSur.Cal 

Point  Wilson,  Wash 

Port  Orford.  Oreg 

Port  Orford,  Oreg.  (15  miles  south  of) 

Rincon  Rock,  Ban  Francisco  Bay 

Rocky  Point,  Col 

Rogue  River,  Oreg 

Rogue  River  (mouth  of ),  Oreg 

Rough  and  Ready  (5  miles  south  of  Point  Arena) . 

Salnion  Creek,  Cal 

Salt  Point,  Cal 

San  Buenaventura,  Cal 

San  Diego  Bay  j:al 

San  Francisco  Bay 

San  Juan  Harbor,' Straita  of  Fuoa 

San  Juan  Paasage,  Wash 

San  Pablo  Bay,  Cal 

San  Pedro,  Cal 

Sand  Island,  (Jreg 

Sand  Spit.  Oreg , 

Santa  Barbara,  Cal 

Santa  Crur.,  Light-House  Point,  Cal 

Sboalwater  Bay,  Wash , 

Smith's  Point  (below  Astoria),  Orog 

Smith's  River  (mouth  of),  Cal , 

SoqneLCal 

South  Beach,  San  Francisco  Bay 

South  Beach,  Yannima  Bay,  Oreg 

Stewart's  Point,  Cal 

Stillwater  Cove,  Cal 

Straits  of  I^ca 

Timber  Cove,  Cal 

Tonuaes  Bar,  Cal 

Tomlinson's  R<?of,  Wilmington  Bay,  Cal 

Trinidad  Harbor,  Cal 

TJmpqua  Iter,  Oreg 

T7mpc|na  River  (mouth  of),  Oreg 

Water  Bay  Bar,  Wash 

Yaqnima  Bay,  Orog 


Fiscal  year  ending  June  30 — 


o 
So 


^ 


04 

Sp 


CO 

S5 


1 
1 


So 


6 
1 


1 
1 


So 


§ 


1 
1 


1 
1 


So 


1 
1 
1 


ad 

S5 


o 
H 


1 
2 


2 
2 
1 
3 


LAKE  COASTS. 
[NOTR. — ^This  list  includes  also  places  on  the  Canadian  shore  wbere  AmericMi  vessels  have  stnuided.] 


Ahnaoee  Harbor.  Lake  M^ichiiran 

1 

1 
1 

1 

3 

Alabaster  Reef.  Lake  Huron 

1 

1 

3 

Alcona.  Lake  Huron 

1 

2 

8 

Alexander  Bay,  Saint  Lawrence  River 

1 

] 

A1pf*na,  Ijftke  Huron 

2 

9, 

Amherstburg,  I^kc  Erie 

2 

2 

Amsterdam.'Xoke  Michigan 

1 

•  •  •  * 

1 

Apostle  Island,  Lake  Superior 

1 

.... 

....<.... 

.... 

i 

•  «  •  ■ 

•  •  •  ■ 

2 
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Table  65. — List  of  places  on  the  coasts  of  the  United  States  where  vessels  have  s^anded,  fe. 

Continued.' 

LAKE  COASTS— Continued. 


Fiaoal  year  ending  June  30^ 

Name  of  place. 

• 

o 
So 

• 
1 

i-i 

iH 

1 

1 

So 
2 

• 

2 

"i' 

H 

Ashtabnla.  Lake  Erie 

7 

Ji. u  Sahln  K.I v«r  f month  of)   Ijftlce  Huron     .   ..... 

1 

Avon  Point.    Tjilcf^  H^riA                                      ..        ..-.      ..- 

1 

1 

Sftili^v^A  Harlior  LAke  ^ichisriLii ..   ............... 

3 

1 

2 

6 

SarctMonA  Harbor  Lake  Erio  N.  Y        

1 

1 

1 

Bark  River  Green  Bav.  Mich,  (month  of) 

2 

Dftrlc  Shfijratv   T^Jilcp  Hiiron 

1 

8 

1 

Bar  Point  Lake  Erie 

1 

1 

1 

4 

1 

1 



17 

Bav  Point  Lake  EHe                     

1 

Sav  Ouint^  T^lcA  Oiitftrio 

2 

1 

7t 

Sa&t  MArbor  Liake  Michi^ftn  . . ............. 

1 
1 

1 

Beaver  Harbor  Lake  \fichifiran    . .. 

1 

l^eaver  Inland   Tiake  IVf  ichic^n 

2 

3 

2 

4 

"i' 

1 
1 

8 

Belle  Ifdand   I)ftroit  River     .... ...    ............... 

« 

Bic  antl  Little  Stnr^eon  Point  Green  Bav 

1 

"RijT  Pninf  nil  FnaIiIa     1  jiV«  XfiobiiTfln        

1 

SiL^  Sodiifl  T^Jilcc^  OntArio           .                   .   _ 

1 
1 
1 

2 

a 

Blark  f  !reek    T^ke  Mirbiiran 

1 

Blaf^k  River  L<ake  Erie       ...     ....... . .     .... 

1 

2 

1 

5 

Bbu>k  River  Lake  Huron            .                      .       

2 

2 

Boia  Blanc  Tsland  Lake  Erie  . 

1 
2 

1 

BoIa  Blanc  Island   Lake  Huron . ... ... 

2 

1 

7 

Braddock'a  Point.  Xiftke  Ontario 

1 

Brunt  Pier   Lake  M^ichiiran            .   ... 

1 

1 

Brockville  Saint  Lawrence  River. .................... 

•  •  •  • 

1 
3 

1 

1 

I^nifalo  Harbor  Lake  Erie       

1 

2 

1 

2 

12 

2}iirlin£rfcon  K^acli   X<a1cf^  Ontario    .     ..   .....   ......... 

1 

Burnt  Cabin  Point  Reef.  I^ake  Huron 

1 

1 

Burv  Inlet  Lake  Huron 

1 

1 

Buckhom  L)ock  Lake  Erie .. 

.... 

1 

Calumet  /3  mileM  south  of)  Lake  Michiiran . 

1 

Calumet  Reef.  I^ke  Michiflran 

2 

1 
1 

3 

Canna  Inland.  Lake  MichiiFan. ..... ............... 

1 

Cane  Hurd  Lake  Huron         

1 

1 

Carlaon'a  Pier  and  Ellison's  Bav  fbetween) 

1 

1 

Carlton  Island.  Saint  Lawrence  River 

1 

Carleton  Lake  M^ichi? an ............. 

1 

1 

Cam  River  Lake  Michigan     .....    ..... .. 

1 

T 

Caaaidv's  Reef.  Lake  Erie 

1 
1 
1 
1 

1 

Cataract  Rock  Liake  Ontario ... 

1 

Catliead  Point  Lake  Michicran 

1 

Cellar  PoinL  Sanduakv  Bav  Liake  Erie  .... . 

1 
1 

2 

1 

A 

Cedar  Ranida.  Saint  Lawrence  River 

1 

CAHar  "River    I.a.'kn  IVfichitrsin 

1 

1 

2 

Chaml)er*s  Island  Lake  Michigan 

1 

1 

2 

Chantrv  Island.  Lake  Huron 

1 
2 

1 

Charitv  Island.  Lake  Huron 

1 

3 

Charlevoix  Lake  Michiifan 

"i' 

1 

Charlotte  (4  miles  west  of).  Lake  Ontario 

1 

Charlotte  Harbor,  Lake  Ontario 

1 

•  .  .  • 

1 

1 
4 

2 

(/hel>oviran  Strait*  of  Mackinftc ,r - 

1 

1 

6 

Cheater's  Reef  Lake  Erie 

1 

Chicai^o  (5  miles  south  of) 

1 

2 

1 

Cliicairo  Harbor.  Lake  Michiean 

10 

2 

3 

1 
1 

1 

6 

Ttl 

Chicanore  Reef  Lake  Erie 

1 

Chocolav  River  (one  mile  east  of).  Lake  Superior 

1 

Chnckaiuna  Reef.  Lake  Erie 

1 

1 

.  *  .  • 

2 

1 
1 

3 

Clav  Banks.  Lake  Erie 

1 

4 

Clav  Banks  Lake  Michitran 

1 

1 

1 
2 

2 

Cleveland  Harbor.  Ijake  Erie 

3 

2 
2 

5 
1 

1 

3 

1 

18 

CoburcF  Lake  Ontario 

8 

Cockbum  Island.  Lake  Huron 

1 
1 

1 

Colchester  Reef  Lake  Erie - 

1 

2 

1 

1 

1 

1 

7 

Collintrwood  Lake  Huron .......................... 

1 

Conne^nt  Lake  Erie 

2 

2 

Cove  Island   Lake  Huron 

3 

1 

4 

Crib  R<*.ef  Lake  Erie 

1 

Crow  Island  Sairinaw  River 

1 

1 

Death's  Door  Lake  Michicran 

1 

.... 
1 

1 

1 

"'i' 
1 
1 

ft 

Detour  Lake  Huron  ^8  milea  from) 

1 

Detour  Lake  Huron  ^Saint  Marv's  River) 

1 

3 

1 

n 

Detmir.  T ji.Ve  Huron  iA  miles  east  of) 

1 

Detroit.  Detroit  River 

1 

1 

Detroit  Inland.  I<ake  Michip'An , 

1 
6 

1 

1 

2 

Detroit  River 

■  ■  •  ■ 

2 

2 

■*2 

18 
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Table  65. — List  ofplaoea  on  the  coaets  of  the  United  States  where  vessels  have  stranded,  ^c. 

Continued. 

LAK£  COASTS-Gontinaed. 


^ame  of  place. 

Fiscal  year  ending  June  30->- 

i 

r1 

• 

o 

So 

1-* 

• 

So 

1-1 
1 

r-t 

_  J 

i 

i 

■ 

00 

S5 

1 

Devil's  Nob©.  Lake  Ontario 

1 

Devil'a  River  Lake  Huron 

1 

1 

T>nmAv*n  RA^f  Pnint.  T,Alrn  'MinhicrAn _    

1 

1 

Dover  Bav  Lake  Rrie      . 

1 

1 

Dmrnmnnn  TnlanH    Ta^Va  TTiimn 

1 

1 

Diick  Tnland.  Tiake  Ontario 

1 
1 

1 

Doluth.  L»ake  SaDerior 

1 

Dunkirk  Harbor.  Lake  Erie 

3 

1 
1 

2 

1 

7 

DvkAflvillft.  T^ake  Michipan 

1 

ISaele  Harbor.  TAke  Sm>erior 

1 

1 

1 

s 

East  Hambure  (8  miles  went  of  Buffalo).  Lake  Erie. .. 

1 

1 

East  Sister  Island.  Lake  Erie 

1 

1 
1 

1 

8 

Eleven-Eoot  Shoals.  Green  Bav .. . 

1 

2 

Mk  T^^pf^,  Rftint  Clair  UW^r 

2 

2 

EUison^s  Bav.  Wis 

1 

1 

Ellsworth  River.  Lake  Michigan 

1 

1 

Elm  Reef.  Lake  Michigan 

1 

1 

Emmitsburfif.  month  I  'etroit  River 

1 
1 

1 

Erie  Harbor,  Lake  Erie 

2 

2 

3 

3 
1 
1 

2 

— 

2 

1 
1 

«    ■    «    • 

16 

Escanaba.  Lake  Michiiran 

2 

Euclid,  Lake  Erie 

1 

E vanston.  Lake  Michisan 

2 

2 

"i" 

2 
1 

6 

FttirDort  Harbor.  Lake  Erie 

1 

1 

2 

1 

•    •    ■    • 

1 

7 

T'alflA  Trucks.  Taka  Ontario    .    , .      . 

1 

False  Presoue  Isle.  Lake  Huron 

1 

2 

•   s  a    ■ 

2 

5 

Featherbe<i  Shoals.  Lake  Ontario 

I 

1 

Ferrer's  Point.  Lake  Ontario 

1 

1 

Fiehtinir  Island,  Detroit  River 

1 

1 

2 

Fisherman's  Shoals.  Lake  Michiiran 

1 

1 

Fit<zKerald  Island.  Lake  Huron 

1 

1 

Forest  Bav,  Lake  Huron 

1 

1 

Forrest<*r,  Lake  Huron 

1 
I 

1 

Fort  Niatrara.  Lake  Ontario 

1 

Fort  Shoals.  Lake  Ontario 

1 

1 

Fortv-Mile  Point.  Lake  Huron 

1 

1 

1 

1 

1 
1 

4 

Forty-Mile  Point  (8  miles  southeast  by  east  from), 
Lake  Huron 

1 

Four-Mile  Point,  Lake  Ontario 

1 

"Fratikfrtrt..  LaIta  M {p.hlarqn .  , , 

2 

1 
2 

1 

2 

e 

Frankfort  Lake  Ontario 

2 

Galloo  Island.  Lake  Ontario 

1 

1 

Gallon  Ranids.  Saint  Lawrence  River 

1 

1 

1 

I 

3 

Garden  Island,  Lake  Ontario 

I 

Genesee  River.  Lake  Ontario 

i 

1 

1 

Genesee,  Lake  Huron 

1 

Geneva  (oflf).  Lake  Erie 

1 

1 

Good  Harbor  Bav.  Lake  Michigan 

2 

2 

Goodrich,  Lake  Huron 

1 

1 

1 

3 

Grable's  Point,  Lake  Erie 

1 
1 

1 

Graham's  Shoals,  Lake  Michisan 

1 

1 

1 

1 

1 

0 

Graham's  Shoals  (near).  Straits  of  Mackinac 

2 
1 

•  •  ■  « 

2 

Grand  Haven,  Lake  Michigan 

5 

•  ■  •  • 

3 

2 
2 

1 

■  •  •  • 

"l 

6 
1 

1 
1 

6 

1 
1 

1 

1 

n 

Grand  Island,  Lake  Superior 

10 

Grand  Marrais,  Lake  Superior 

1 

Grand  River  Harlinr.  T^A^AMinhiinui  (4milAsnortfh  of) 

1 

1 

Grand  River,  Lake  Erie 

1 

1 

2 

Grand  Riv«r,  Tjike  M^'^hifiT'in  -  -  r , ,,  - . 

2 

1 

1 

4 

Gray'a  Reef  Straits  of  Mackinac 

1 

1 

Green  Island  (7  milcM  west  of).  Lake  Erie 

1 

1 

Green's  Reef.  I^ke  Erie 

1 

1 

GriflSth's  Island,  Lake  Huron 

1 

1 

Grimes'  Reef.  Lake  Michiiran 

1 

] 

Grindstone  Citv.  Lake  Michigan ^ 

1 
1 

1 

1 



2 

Grosse  Island,  Detroit  River 

1 

1 

1 

5 

Grosse  Point,  Lake  Michiean 

1 

1 

2 

Gull  Island,  Lake  Ontario 

1 

1 

Gull  Island  Shoal,  Lake  Michigan 

1 

1 

Gull  Point,  Lake  Ontario 

2 

1 

2 

Hammond's  Bay,  Lake  Huron 

1 
1 

3 

1 

1 

1 

7 

Hskrrisville,  Lake  Huron 

1 

8 

Hat  Island,  Lake  Michiean 

1 

1 

Hat  Island  Reef,  GreenBay 

1 

1 

X 

Herson's  Isluid,  Saint  Clair  River 

2 

«  ■  •  • 

1 

•  •  •  • 

1 

5 

Highland  Reef,  Lake  Michiinui 

"w 

1 

Hog  Island,  Lake  Saint  Clair 

•  •  •  • 

•  •  •  • 

«  •  ■  • 

'  1 

•    •  •  • 

..... 

1 
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Table  65. — List  of  places  an  the  coasts  of  the  United  States  where  vessels  have  stranded,  ^. — 

Continued. 

LAKE  COASTS-^^ontinued. 


Xame  of  place. 


Hog  Island  Reef,  Lake  Michigan 

Holland,  Detroit  River 

Holland,  Lake  Michigan 

Horn's  Pier  (locality  unknown) 

Horseshoe  Island,  I^ke  Snnerior  (supposed) . . . 

Houghton  Centre,  Lake  Erie 

How  Island,  Lake  Ontario 

Huron  City,Lake  Huron 

Huron  Island,  Lake  Superior 

Hyde  Park  (off),  Lake  Michigan 

Inverhuron  Harbor,  Lake  Huron 

Isle  Royale,  Lake  Superior 

Jacksonport,  Lake  Michigan  (40  rods  north  of) . 

Johnson  8  Island,  Saint  Lawrence  River 

Kalamazoo  River,  Lake  Michigan 

Kederhonse  Pier,  Lake  Michigan 

Kelley's  Island,  Lake  Erie 

Kenosha,  Lake  Michigan 

Kettle  Pointy  I^ke  Huron 

Kewaunee,  Lake  Michigan 

Keweenaw  Say,  Lake  Superior 

Kincardine,  I^ke  Huron 

Lake  Georee  Flats,  Sanlt  River 

Langley's  Pier,  Lake  Michigan 

Latman  Point,  Lake  Ontario 

Laughing  White-fish  Rec^f,  Lake  Superior 

Leamington,  Lake  Ontario 

Leland.Lake  Michigan 

Lexington,  I^ke  Huron  

Lime  Kiln  Reef,  Detroit  River 

Limestone  Island,  Georgian  Bay 

Little  Bay  de  Noquot,  I^ke  Michigan 

Little  Graham  Shoals,  Straits  of  Mackinac 


Little  Manitou  Island,  I^ke  Michigan 
Little  Sister  Reef,  Lake  Michigan 


Little  Sturgeon  Bay,  I^ke  Michigan 

Lone  Rock,  Lake  Michigan 

Long  Island,  Lake  Ontario 

Long  Point,  Lake  Erie 

Long  Point.,  Lake  Erie  (12  miles  west  of) 

Long  Tail  Point,  Green  Bay,  Lake  Michigan 

Louse  Island,  Lake  Michigan 

Ludington,  Lake  Michigan 

Mackinac,  Straits  of 

Mackinac  City,  Lake  Michigan 

Madison,  I^k'e  Erie 

Maiden,  Detroit  River 

Maiden,  Detroit  River  (2  miles  south  oO 

Mammy  Judy  Light,  Detroit  River 

Manist«e  Hnrbor,  I^ke  Michigan 

Manitou,  Lake  Michigan 

Manitowoc,  I^akc  Michigan 

Marblehead,  Lalse  Erie 

Marblehead  and  Catawba  Island  (between) 

Marquette,  Lake  Superior 

Maumee  Bay,  Lake  Erie 

Michigan  City,  Lake  Michigan 

Michigan  City  (6  miles  east  of),  Lake  Michigan. 

Michipicoton,  I^ake  Superior 

Middle  Bass  Island,  Lake  Erie 

Middle  Island,  Lake  Huron 

Middle  Sister  Island,  Lake  Erie 

Middle  Village.  Lake  Michigan 

Milwaukee,  Lake  Michigan 

Minerva,  Lake  Erie 

Mission  Point,  Lake  Michigan 

Mission  Reef,  Lake  Michigan 

Morgan's  Point,  T>ske  Erie 

Morrisburg,  Lake  Ontario 

Mud  Lake  (near  Bid  well,  Chicago) 

Muskegon,  Lake  Michigan 

l^apanee,  I^ke  Ontario    

Neebish  Rapids,  Saint  Marj^'s  River 

New  Bnffiilo,  Lake  Michigan 

New  Caatlo,  Lake  Ontario 


Fiscal  year  ending  June  30 — 


1 
1 


O 

So 


16 


5 
1 


2 
1 


So 


C4 

So 


So 


1 
1 


2 
1 
1 


8 


2 

4 


1 
2 


1 
1 


1 
1 


1 
2 


So 


2 
1 


So 


1 
1 


So 


1 

2 


1 
1 


2 


1 
1 


2 
1 
2 


1 
2 


3 


1 
1 
1 
1 


3 


1 


00 

So 


1 
i 


1 
1 

2 


3 
1 
1 


2 

1 


1 
1 


e 


3 

1 
5 
1 
1 
1 
2 
1 
1 
1 
2 
2 
1 
1 
1 
1 
6 
5 
2 
7 
1 
5 
1 
1 
1 
2 
1 
5 
2 

14 
1 
1 
1 
1 
1 
1 
1 
I 

31 
1 
1 
1 
5 

24 
2 
1 
2 
1 
1 

11 
3 
4 
2 
1 
6 
1 
8 
1 
1 
1 
8 
4 
1 

15 
1 
1 
1 
4 
1 
1 

14 
2 

12 
3 
1 
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Table  65. — List  of  plaots  on  the  coasts  of  the  United  States  where  vessels  hare  stranded,  j-c, — 

Continaed. 

LAKE  COASTS— Continaed. 


Name  of  place 

Fiscal  year  ending  June  30— 

i 

g 

iH 

So 

iH 

e4 
So 

»H 

i 

i 

1876. 
1877. 

t 
1 

New  Cut  lo  miles  below).  Lon£  Point.  Lake  Erie 

New  River  Lake  Hnron 

1 

Niatrara  Reef.  West  Sister  lalimd.  Lake  Erie 

1 

*  •  ■  • 

Niaffara  River  Lake  £rie  ............................. 

1 
1 

2 

1 

Nionoltton  InlAnd.  I^ke  OntftHo  .■,t--,t* 

Nine-Mile  Creek.  Lake  Ontiirio 

Noon  Point.  Lake  Huron .............................. 

1 
1 

1 
1 

3 

North  Boea  Island.  Lake  Erie 

North  Pav.  Ti^ke  Mi^ihlipin     .t-  - i.... 

1 
2 

1 

1 

2 

1 

1 

North  Harbor  Beef  Lake  Brie 

North  Maniton. TaVa  >f ichf irAn  ,^,,.T,,,TT-r--,T ,-- 

,       1 

1 

4 

2 

"i" 

1 

•    •    ■    • 

3 

North  Point.  Ijake  Hnron 

North  Point  Lake  Michiean 

1 

2 

1 

North  Point  Reef.  Lake  Huron 

1 

Northoort.  Lake  Michiiraa 1 

a 

1 

i 

Oak  Point  Lake  Ontario... 1 

1 

.  •  •  >  1 

O'Connell'e  Pier.  Lake  Michiiraii 

1 

1 

1 

1 

Ooonto  Reef.  Lake  Michigan ■  ... 

1 

1 

Old  Mackinfi4*r  Point,  T^Ve  Huron ... 

1  

<">!«  Antrim.  Lake  Mif^-hiiran ,..-,,. ^,--^^, .... 

1 

•  •  •  • 

Osweiro.  Lake  Ontario 

1  :    5 

2 
1 

1 

3 

1 

1 

2 

•  ■  •  • 

Owen  Sound,  Greorgian  Bay,  Lake  Huron ;    1 

Pancake  Sho«l.  T.,4*ke  MicKiinin ...  rr..,.,,.. .^t .... 

,'.,.  \' ,  i 

Pai>ooae  Island.  I^ke  Huron 

1 

1 

....      ..a......      .--. 

1 : 

Peach  Orchard  Reef.  Lake  Erie 

...1 

1 

1 

Peche  Island.  Lake  Saint  Clair 

1 

1 

Peninsula  Point,  Lake  Erie 

"i 

1 

Pen»n»mla  Point  Lftke  Michismn I 

Peninsula  Reef^  Lake  Michigan i 

1 



Pentwater,  Lake  Michiiran .T. 

, ... 

2 

■  •  •  * 

2 

....  — 

Perry's  Pier.Lake  Michisan 

.... 

.    ..     1 



2 

Peshtiuo Reef, Lake  Michigan '....I....I.... 

1 

1 

1 

Picton.  Lake  Ontario 

1 

Piceon  Bav.  Lake  Erie 

1       1 

1 

2 

1 

P'lreon  Bay, T/ftke  Huron. ^... 

1 

1 

1 

1 

Pigeon  Ldand,  Lake  Ontario 

1 

1 

.  ..  ., 

Piieon  Point  Lake  Erie i 1 

:::.r.::: 

1  1 

P  iflar  Point,  Lake  Ontario 

1 

1 

*  1 

Pilot  and  Detroit  Isle.  Lake  Michisan 

1 
1 

Pilot  Ishmd^  Lake  Michigan 2 

Pine  River,  Lake  Michigan 

1 

1 

1 

1 

•  •  •  • 

i  

2 

1 

...  .1 

Pinnepoy,  Lake  Huron 

2 

Pike  IsUnd.  Lake  Michigan 

1 

1 

::::;:::: 

Plum  Island,  Lake  Michigan 2 

Point  Albino.  Lake  Erie i 

1 
8 
8 

1 

I 

2 
2 

•    •    •    • 

3 

2 

11 

Point  au  Pel6e.  Lake  Erie 

6 

5 

4 

3 

2 
2 

Point  an  Pel6e  Island,  Lake  Erie    

Point  au  Sauble.  Lake  Huron 

1  .  .  •  . 

1 

1 

8 

Point  au  Sauble,  Lake  Michigan 

1 

.  ...1 

1 
2 

1 
1 

Point  aux  Barques,  Lake  Huron 3 

Point  aux  Pins,  Lake  Erie 

....;  1 

■  ■  ■  • 

1 
1 

1 

1 

1| 

Point  Betsey,  Lake  Michigan 

2 

•  •  ■  ■ 

Point  Clark,  Lake  Huron.  Canada 

1 
1 

Point  Dalhousie,  Lake  Ontario 

1 

Point  Edwards.  Lake  Huron 

1 
2 

2 

1 

Point  Elgin,  Lake  Huron ( 

. . . .  1 

Point  Fmlerick,  Lake  Ontario  

2 

1 

1 

Point  La  Barbe,  Straits  of  Mackinac 

1 1 

•••■»■■■• 

1 

Polut  Monllier,  Lake  Erie 

, . , .  1 

,    1 

1 

Point  Peninsula,  Lake  Michigan 

1     1 
1 

Point  Peninsula,  Lake  Ontario 

'        1 

1 . 

...  .1 . 

Point  Permit  Lake  Erie 

1 
_     1           

•'■']-"- 

1 

Point  Peter,  Lake  Ontario 

1 

Point  Sanilac,  Lake  Huron 

1 

Portase  Cansl  Lake  Michisan i 

1 

. . .  .1 

Portage  Canal,  Lake  Superior 

1 

' 

....1... 

1 
1 

Portage,  Mich 

1 

'    1  

Portage  River,  I^ake  Superior ... 

1 
1 

1 
1 

1 

1 . . . . 
1.... 

1 

Port  Austin,  I^ke  Huron  ! . . . 

1 

1 

■  ■  ■  • 

1 

....j 

Port  Austin.  Lake  Huron  i\  mile  west  of)  ..                  '     . 

1 
' . . . . 

1 

Port  Austin  Reef,  I^ke  Huron 

;  1 

1 

Port  A  lUitin  Reef,  Lake  Michliran .    1         

2 

•  ■  ■  < 

1 

1 

Port  Bruce,  Lake  Hnron 

•         X      ■  ■  •  < 

'h 

2 

9 

•  •  •  .1  •  •  «  • 

1 

Port  Bnrwell,  Lake  Erie 

1    .... 

■  •  •  •         A 

1 

1    •     •     •     • 

PortColbome,  Lake  Erie 

.4       3       3 

2l  i 

1 

.    .    a   ■ 

1 

t 

o 
H 


1 
1 
I 
2 
1 
2 
1 
1 
4 
6 
15 
3 
4 
1 
6 
1 
1 
1 
4 
2 
15 
2 
1 
1 
1 
1 
1 
1 
1 
5 
2 
3 
1 
4 
1 
3 
1 
1 
1 
8 
2 
2 
1 
6 
7 

39 
3 
4 
2 
10 
1 
3 
1 
1 
4 
2 
4 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
2 
5 
1 
2 
3 
3 
8 
15 
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Table  65. — List  of  plactn  on  the  coasts  of  the  United  States  where  vessels  have  stranded,  4'c. — 

Coutiuued. 

LAKE  COASTS— Continued. 


Name  of  place. 


Fiscal  year  ending  Jane  210 — 


00 


00     ,    00  00         00 

»H     '    rN  r-l  rH 


1 
1 


1 
1 


1 

2 


Port  Crescent,  Lake  Erie 

Port  Glasgow  (off),  Lake  Ontario 

Port  Hope,  Lake  Huron 

Port  Huron,  Saint  Clair  River j    2 

Port  Maitland,  Lake  Erie '... 

Port  Ryers,  Lake  Erie I . . . 

Port  Sanilac  Bar,  Lake  Huron i . . . 

Port  Stanley,  I-Ake  Erie i    i 

Port  Washington,  Lake  Michigan 

Poverty  Island,  Lake  Michigan 

Presque  Isle  Bay,  Lake  Huron 

Presque  Isle,  Lake  Erie 

Presque  Isle.  I^ke  Huron i 

Put-in  Bay,  Lake  Erie 

Racine,  T^is 

Racine  Reef,  Lake  Michigan 

Rock  Falls.  Lake  Hunm 

Rock  Island,  I^k e  Michigan 

Rondeau,  Lake  Erie !    2 

Ronk'sI*ier,  Lake  Michigan 

Round  Island,  I.Ake  Michigan 1 

Saginaw  River,  Saciiiaw  Bay,  Lake  Huron | 

Siimt  CJlair  Flats,  Lake  Saint  Clair 4  < 1 

Saint  Clair  River I 

Saint  Helena,  Straits  of  Mackinac '    8    '    2 

Saint  Joseph,  Lake  Michigan 2       1    .  ■ . 

Saint  Lawrence  River 2  ■ ;--- 

Saint  Martin's  Island,  Lake  Michigan ....;    1 

Saint  Marv's  River 2    1 


3 


1 

i 

'2 


3  I 


1 
3 


6 


3 

1 


2 
2 
1 


2 


2 
1 

i 


tA 


30      ,     00 


1 
1 


2 
2 


1 
1 
1 
2 


3 


1 
o 


1 
3 


1 
2 


1 

i 
i 


2 
1 


I   1 


1 
1 
1 


1 
1 


4 

5 


Scholie's  l*oint.  ImVc  Erie 

Sheboygan,  Lake  Michigan 2    3 

Silon  Creek,  Lake  Erie 

SUterBay,  Wis 

Si8ter  Island,  l^ke  Michigan 1 

Skillagalee,  Lake  Michigan 

Sleeping  Bear  Puiut,  Lake  Michigan 1    |    1       1 

Snake  Island,  Lake  Ontario 2 

South  Bay,  I^ke  Ontario 

South  Fox  Island,  Lake  Michigan 

South  Haven,  Lake  Michigan 1  1 

South  Manit<iu,  Lake  Michigan 

South  Point  Island,  Lake  Michigan 

South  Reef,  I^ke  Michigan 

South  River,  Lake  Hui-on 

Spider  Island,  Lake  Michigan ! 2 

Starve  Island,  Lake  Hui-oii 1 1 

Starve  Inland  Reef,  Lake  Erie I    2  1    1 

Steam  Mill  Point,  Lake  Champlain .* ...J 1    1 

Stony  Creek,  Lake  Michigan I 2    1 

Stony  Island,  Detroit  River 2  1    1    

Stony  Ponit,  Lake  Ontario 

Strawberry  Island,  Green  Bay 2 

Sturgeon  Point,  Lake  Erie 1 

Sturgeon  Point,  Lake  Huron 1    •.  I    1 

Sturgeon  Point  Keef,  Lake  Erie 1 

Sugar  Island,  I^ke  Huron 

Sumner  and  Squaw  Island  (between).  Lake  Michigan 

Taintor  Island,  Lake  Ontario 1 

Tawas  Bay.  Luke  Huron 1    1       2       1 

Tawas  Point,  Uike  Huron 1 1 

Tecuinseh,  Lake  Erie 2  ' 1 

Thames  River '• ' 1 

Thunder  Bay,  I^ke  Huron ^ 11    1 

Tibbit'n  Poliit  (entrance  to  Kingston),  Lake  Ontario I '    1 

Tinibe.-  Island,  I^ake  Huron 1    '< 

Topsiiil  Island  Reef,  Saint  Mary  8  River ' j 1 

Toroutt>  Piers.  I.4iki*  Out  irJo  (west  of) 1     1    . . . 


00        S 

2      H 


1 
1 


1 
2 


1 
2 


Salmon's  l^oint,  lAke  Ontario. 

Sand  Bay,  Lake  Ontario 

Sand  ]k«ch.  Lake  Huron 

Sandy  Creek,  Lake  Michigan  . 

Sangatnck,  Lake  Michigan ' 1    1 

Sault  Sainte  Marie  (1  mile  above) ' 2 

Sault  Sainte  Marie  Canal ....     2 


1 
1 
1 
3 
7 
I 
1 
3 

3 

7 

3 

4 
o 

3 

19 

2 

1 

la 

1 
2 
1 
8 
2 
9 
16 
5 

H 
1 
1 
4 
1 
1 
2 
2 
1 

11 
1 
1 
1 
1 
3 
4 
2 
2 
8 

10 
1 
1 
1 
3 
1 
4 
1 
3 
5 

3 
2 
2 
1 
3 
1 
1 
5 
1 
2 
1 
I 
1 
1 
1 
1 
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Table  G). — List  of  placet  on  the  coa  its  of  the  United  Stati'Ji  where  vessels  hare  strand::!,  i/t. 

Contiuued. 

LAKE  COASTS— Contiuued. 


Xanie  of  place. 


Fiocal  year  eudiug  June  30 — 


o 


Toronto  Point,  Lake  Ontario 

Turtle  iHlaud,  I^ke  Erie 

Twin  River  Point,  I^ke  Michigan 

Two  Crt-eks,  Lake  Michigan 

Two  Ri\>i'8,  Lake  Michigan 

Vair»  Reef,  Lake  Huron 

Vemiilliun  Point,  I^ke  Superior 

Washington  Island,  Lake  Michigan 

Waugoshance,  Lake  M  ichigan , . . . 

Waukegan  Pier,  Lake  Michigan 1 

Welland  Canal 

West  Verniillitm,  Lake  Erie  (}  mile  west  of) ;. . . 

Whale's  Back  Shoal.  Lake  Michigan ',... 

Wliite  Fish  Point.  Lake  Sufierior  (9  miles  above) 

White  Hall.  I^ke  Michigan  

White  I^ke  Pier,  Lake  Michigan 

AVhitc  Rock,  Sa<;Luaw  Bay 

White  Shoals,  Straits  of  2[f  ackinac 

Willai-d's  Bay.  Lake  Ontario 

Wilson  llarSor.  I^ke  Ontario 

Wind  Point,  Lake  Michigan 

Windmill  Point,  Lake  Erie 

Wolf  Island.  Lake  Ontario 

Wood  Lslaml,  Lake  Michiaan 

Wowlward's  Bay,  Ijike  Michigan 

Yates'  Pier,  Lake  Ontario 


3 
1 


M 


n 


I 


tO 


So     '    QC         So     '    & 


00 


X 


1 

I  1 


.1  1 


1 
1 


n 

2 


1 


...    1 

1  ... 


1     1 


o6 


'J 


5 

1 

1 

1 

4 

1 

2 

3 

4 

5 

3 

1 

1 

1 

4 

5 

1 

4 

1 

2 

2 

3 

1 

1 

1 

1 


Tablk  66. — Li^t  of  places  where  American  vesseh  have  stranded  in  forekjn  waters  during 
the  fiscal  years  ending  June  30,  1875,  June  30,  1^6,  June  30,  1877,  and  June  :W,  1^7?:*. 


Name  of  place. 


Abaco.  (Grand  Cay  Reef),  Bahamas 
Altaco  Island  (Bone  Fish  Bay),  liabamas 
AIhu'o  Island  (Green  Turtle'Key),  Bahamas 

Abaco  Island  (Powell's  Key),  Bahanms 

Abaco  Island  (Wood  Key)  Bahamas 

Abaco  light  (15  miles  north  of),  Bahamas  . . . 

Abraham's  Bay,  Monguana  Island 

Adaeora,  Venezuela 

Altalta  (on  sand  l>each  20  miles  north),  Mexico 

Altalta  (olf),  Mexico 

Altalta  Harbor,  Mexic<» 

Alvarado  (25  miles  east  of),  Mexico 

Amherst  Island,  Gulf  of  Saint  Lawrence 

Anagada  Re«*f,  British  West  Indies 

Angnilla  Island  (Salt  Key  Bank),  Straits  of  Florida 

Argvle  (Old  Man).  Kova  Scotia i 

Arogant  Shoal  (latitude  5^  17'  south,  longitude  113°  29^  east) 

Bahamas  

Bahama  Bank i 

Btilabare  Island  (one  of  the  Hebrides) 

Baracoa  Harlior.  Culm 

Barbadoes  (latit ude  58^  40'  west) 

Barbaretta  Island,  Honduras 

Barbuda  Island.  West  Indies , 

Barclay  Sound > (southwest  end  of  Tvaartoos  Island),  British  Columbia. 

Bay  or  Fundy .' 

Bay  of  Saint  (reorge.  Newfoundland 

Bay  of  Saint  Lawrence 

Belfast,  Carrickfergus  Bank.  Ireland 

Belize,  main  reef.  30  miles  off 

Beuoit's  Cove,  Newfoundhind 


1 
2 


1 
1 


2 
1 


1 
1 


1 
1 
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Table  66. — Lint  of  places  whtire  American  vessels  hm^  strangled  l^  vxyteicdfs  waters^ 

^'64 — Continued. 


Name  of  place^ 


B^TOiuda - 

B^RCk  Point  ancl'S4'vcn  Hills,  Uonduras,  Central 

Boiling  Heef,  (Jalf  of  Georgia 

Bolton  Island^  Holnoea  Group,  £a«t  Indies ^^ 

Bonacca  Harbor,  HonduraR,  Contral  America ^ 

Brara  Inland,  Cap**  de  Verde  Island ^ 

Braxil  (latitude  5«>  2'  south,  longitude  35°  22'  west) ^ 

Brier  Island,  Northwest  I^ge.  Caubda 

Brier  Island.  Pond  Cove,  Nova  Scotia — .  ^ 

Buck«m  Reef.  Tol>ago,  British  West  Indies - .  -  - . . 

Caicos  Island.  West  Indies - 

Caicos  R4-ef  (north  of).  Bahamas 

Cape  Agulhas  (15  miles  north  of),  Africa 

Cape  Bidlard.  Newfoundland 

Cape  Breton  Island - -  - 

(.'ape  Frio  (60  miles  from  Rio) 

Cape  Hogan,  Arichat  Island,  Nova  Scotia - 

Cape  Horn  

Cape  IsalK'lla,  San  Domingo 

Cape,  Negro  (25  miles  east  of  Rio  Janeiro) — 

Cape  Negro  Island,  Nova  Scrotia 

Cape  Sable,  Nova  Scotia — 

I'npe  Saint  Mary.  Newfoundland 

Cape  Suint  Mary,  Newfoundland  (5  miles  south  of) 

Cape  Verde  Island  — 

C^Ri denas.  Cuba -. . . 

Cariaco.  Gulf  of  Venezuela — . 

Cariblwnn,  near  reef,  Culia --. 

Carimata  Straits,  East  Indies - 

Carlisle  Bay,  Barbadoes — . 

Camavon  IJar.  North  Wales  (near  Llanenddwyn  Point). 

('ay  Bars,  Little  Bahamas 

('ay  I^rgo,  West  Indies 

Cette  (near),  France 

Charlottetown  Harbor,  Prince  Bdward  Island 

Cheticamp,  Cape  Breton 

Chickotan  Ulaud,  Kurile  Islands,  Asia 

China  Sea 

Chincorro  Reef  (90  miles  north  of  Belize) 

Cienfuegos  Harbor  (west  hea4l  of).  Cuba 

Coatzacoalcos  River  (on  Sand  bar),  Mexico 

(Jockbum  Harbor  Shoal,  E.  C 

Colonia  Harbor  Rock,  South  America 

(^dorado  Reef,  Cuba 

Colorado  Reef,  Lord  Howe's  IsUud,  Australia 

Comacho  Bay,  Peru 

Constantinople  (near),  Turkey 

Coral  Island,  Japan  Bay 

Com  Island.  Central  America 

Coxyde,  Belgium 

('rooked  Island,  Bahamas 

('rooked  Island  and  Passage,  near  Castle  Islands,  West  Indies. 

Dartmouth,  England 

Demas  Ke^'  (Salt  Key  Banks),  West  Indies 

DonaMana  Inlet,  Cuba 

Dugeon  Shoal,  Yorkshire,  England 

East  London,  Africa 

Emulous  Le<iges.  Nova  Scotia 

English  Bank  (probably),  Bristol  Cliannel 

Ensena<la.  mouth  of,  Bristol  Channel,  Argentine  Republic 

F^ji  Islands,  northeast  group 

Flores  IsUnds 

Flushing,  mouth  of  West  Si^eldt,  Holland 

Formentera,  Balearic  Islands 

Frenchman's  Harbor,  south  side  Isle  of  Ruatan 

(Tarmcha  Roadsteml,  Spain 

Gibraltar 

Giegler  Light,  uear 

Gonaives  Island,  West  Indies 

Goodwin  Sands,  England 

Grand  Bahama , 

(rrand  Cayman,  West  Indies 

<Trand  Sands,  near  Trieste , 

Grand  Turk,  northeast  of  n*ef 
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Table  63. — LUt  of  lacea  where  American  vesseU  have  stranded  IN  foreign  waters, 

^0, — Continaed. 


Name  of  place. 


(rreytown,  Nicaragua 

Grindstone  Island,  New  Brunawick 

Guanaltana  (10  miles  north  of  MatanEas),  Cuba 

Gull  Island,  Long  Harbor,  Newfoundland 

Gull  Island,  Nova  Scotia 

Hake,  South  Banks,  Nieuwe  Biep 

Halifax,  Nova  Scotia 

Hammond's  Knoll  (off  Yarmouth  Head) 

Harbor  Island,  Bay  of  Islands,  Newfoundland 

Havana  and  Matansas  (between),  Cuba 

Hayo  Main  Rock,  Bay  of  Yeddo,  Japui 

Hesquot  Sound,  Vancouver's  Island 

Hogsty 's  Reef,  Bahamas 

Honduras  (near  Truxillo),  Central  America 

Hong-Kong,  China 

Hoogly  River,  Diamond  Harbor,  British  India 

Hudson  Bay 

Indian  Island,  Labrador 

Jacoueniel  Bay,  Hayti   

Jaraiuillos  Reef,  West  Indies 

Jarvis  Island.  South  Pacific 

Jeremie  Harbor,  West  Indies 

Jig  Rock,  near  Shelbume,  Nova  Scotia* 

Kaloot  Bank,  Holland 

Kamschatka.  Sea  of  Okhotsk 

Lavendera  Shoal,  Matauzas  Harbor 

Lemoig,  Jutland 

Leones  Islands,  Montego  Gulf,  Jamaica 

Liberty  Point.  Campobello  Island,  New  Brunswick 

LLscomb  Harbor,  Nova  Scotia 

Little  Curacoa,  CJaribbean  Sea 

Liverpool,  England 

Lockport  Harbor,  Nova  Scotia  (ledge  off) 

Lockville.  Geographv  Bay,  West  Australia • . 

Los  Palmos,  Ca'nan'  Islands  .' 

Macassar  Straits.  East  Indies 

MacNutt's  Island,  Nova  Scotia 

Madison  Island 

Madeira  Islaud 

Maeihilen  Island,  Gulf  of  St.  Lawrence , 

Malpec  Bar,  Gulf  of  St.  Lawrence 

Mainadieu  Reef,  Cape  Breton 

Maquabo,  Porto  Rico i 

Marfa  Drychon  Beach,  Cardigan  Bay,  Wales 

Mariguana  Island,  W^est  Indies '. 

Mariguana  Reef,  Bahamas 

Matane  (2  miles  west  of),  St.  I^wrence  River 

Matanilla  Reef,  Bahama  Banks 

MatauKas  Harbor,  Cuba 

Mayo  IsUind,  Cape  Verde  Group 

Mazatlan,  Mexico 

Mexic4>  (coast  of) 

Middle  Wolf.  New  Brunswick  (southern  point  of) 

Mistaken  Point,  Newfoundland 

Monte  Rngginore  (east  of  Sardinia) 

Morant  Cays,  West  Indies 

Moselle  Shoals,  Bahamas 

Murder  Island  I.^ge  (near  Yarmouth),  Nova  Scotia 

Musquash,  Bay  of  Fundv,  New  Brunswick 

Na^'s  Head,  Louisburg,  ('ape  Breton 

Neiva,  St.  Domingo,  and  Navassa  (between) 

Neptune  Shoal,  Batavia  Harbor 

Nevis,  Windward  Islands 

New  Harbor  Point.  Nova  Scotia 

Newport  Roads,  Wales 

Noel  8  Point  Reef  (entrance  St.  George's  Harbor) 

No  Name  Cay,  near  Abaco,  West  Indies 

North  Bimini,  Bahamas 

Nuevitas  Harbor,  Cuba 

Pabillon  de  Pica,  South  America 

Palance  Shoals  (near  Manila) 

Para  River  (mouth  of),  South  America 

Point  CiiH*illa,  Honduras.  Central  America 

Poiiit  Negro  and  Point  Race  (between),  South  America 
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T.viiLK  63.— L/«/  of  places  tchere  American  i^easeU  have  stranded  ix  FORKitiX  water^s 

^c. — Coutiuued. 

a 
'«  • 


Kanie  of  placo. 


Poiicf.  Porto  Rifo  and  St.  Thomas  (hetween) 

Vopa  IhIhiuI,  Pacirtc  (><*i>nii  (Malay  Arclii^tclago) 

l*ort«'i"M  PaHsa;;!)  (oaHt  side  of),  ilalitux,  >« ova  Scotia 

I*ort  Mni-in,  Jamaica  

Porto  Ric-u.  AVost  ludie.^ 

ProffresMO,  Mfxicoo 

I'roajMTt,  Xova  Scotia    

Oiioiii  Point,  C'ap«»  (twh\  Hope,  Africa    

Qiirouata,  roant  of,  Spanish  Ilonduraii 

llocaH  Ret'f  (125  milcH  northwest  of  Cape  Saint  Roquo),  Braxil 

Rooky  Reef,  Point  (.'arlisle  Bay,  Jamaica 

Ram  Cav,  BahamaM : 

Sable  Island,  Nova  Scotia 

Saint  GeorKC,  New  Brunswick 

Saint  John's.  Porto  Rico 

Saint  Lawrence  liav 

Saint  Mary's  Bay.  Kova  Scotia 

Saint  Pierre.  Newfoundland 

Saint  Thomas  Harbor,  West  Indies 

San  Antonio  Li<;ht  (15  miles  east  of),  Cuba 

San  Filipe  Keys  (one  of),  Cuba 

San  lieronimo*  Island,  Lower  California 

San  Jose  de  (ruatemala 

San  Ouentin  Harbor,  Ix) wer  California 

San  Salvador.  West  Indies 

Sanger  Island,  Hoojily  River,  Britisli  India 

Siiona  Island,  West  Indies  (north  side  of) 

Scarborough  Shoals,  China  Sea 

Seal  Shoal,  Newfoundland 

Serranilla  Bank,  Caribbean  Sea 

Seven  Sttmes,  off  Land's  End.  £n)ucland 

Sharks  I*oint,  mouth  of  Congo  River 

Slieci)  Keys  Shoals,  Bahamas 

Shoal  Bay  (7  miles  south  of  Petty  Harbor),  Newfoundland 

Sicilv  Lsl'and,  near  A vola ; 

Smitli's  Island,  Port  HikmI  Harbor,  Cape  Breton 

Soldier's  Ledge,  Tusket  Island,  Nova  Scotia 

Sidedad  Lagoon,  Lower  California 

South  Biuiini  Shoals,  I^ihamas 

Stackpole,  Engltuid /. . . . 

Straits  of  Magellan,  South  America 

Sumatra,  (ras]>er  Straits 

Suwarn)w  Reef,  South  Pacific 

Swallow  Reef,  China  S«*a    

Talbot's  Passage,  Cape  Horn 

Taylor's  Bank,  river  Mersey,  England 

Terwhelling  Light,  Netlu'rlands 

Tonala  Bar,  Mexico , 

TontriH*  Island,  English  Channel 

Torkeo  (near),  Swe<l(*n 

Trial  Island.  British  Columbia 

Trinidad,  West  Indies , 

Turk's  Island,  ( Jreat  Sand  ('av 

Turk's  Island,  Middle  Reef.  Bahamas 

Turk's  Island,  Northwest  Reef,  Bahamas 

Tuspan  River  (mouth  of),  Mexico 

Tuspau  liar,  Mexico 

Values  Peninsula,  Patagonia 

Verdon  Roads  (near  Boi-deaux),  France , 

Victoria  Harbor,  British  Columbia 

Walnev  Island,  England 

Watling's  Isle  (130  miles  north  of),  Bahamas 

Wicklow  Bay,  Ireland 

Wood's  Island.  Bay  of  Islands,  British  America 

Woody  Island,  ('ape  Breton,  British  America 

Yabucoa,  Porto  Rico 

Yarmouth,  Nova  Scotia 

Zanzibar,  Africa 
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21-2 


UNiTjgfi^  fffATES  LiFE-diviKCJ  mtCTiax 


Table  (y^.-^Liist  of  places  vheir  American  vessels  hm^  stranded  K*  v(ytSfC({fs  Waters^ 

^•tf* — Continued^ 


Xeme  of  place^ 


B^rmudA - * 

BWk  PMnt  aiicl'S<'ven  Hills.  Hondui-as,  Central  Aamtiet^, 

Boiliiip  Ifc^ef.  Oalf  of  Georgia 

Sol  ton  Ii»lancl<  Holncca  Gnnip,  East  Indieta ^^ 

Bonacca  Harbor,  Houdnras,  Central  America ^^ 

Brara  Island,  Capede  Verde  Island ,-■-■ 

Brazil  (latitude  5®  2'  south,  longitude  35°  22'  west) 

Brier  Islaud^  Northwest  I^dge,  Canada -  - 

Brier  Titlnnd.  Pond  Cove,  Nova  Scotia -.-.  ^- 

BuckoH  Reef,  Tolwkgo,  British  West  Indies - . . 

(.■aii'os  Inland.  West  Indies ^ 

Caicos  R«'ef  (north  of).  Bahamas 

Cape  A  gulha.s  ( 15  miles  north  of),  A  friea 

Cape  Billiard,  Newfoundland 

('ape  Breton  Island - 

Cape  Frio  (60  miles  from  Rio) 

Cape  Hogan,  Arichat  Island,  Nova  Scotia 

Cape  Horn  - - 

Cape  Isabella,  San  Domingo 

Cape  Negni  (25  miles  east  of  Rio  Janeiro) 

Cape  Negi'o  Island,  Nova  Scotia 

Cape  Sable,  Nova  S<'otia 

(>ape  Saint  Mary,  Newfoundland ^ 

Cape  Saint  Mary,  Newfoundland  (5  miles  south  of) 

Cape  Venle  Island  — 

Cai  denas,  Cuba —  - . 

Carhuo.  Gulf  of  Veneanela 

Caribbean,  near  reef,  Cul>a -. 

Cariniata  Straits,  East  Indies -^ 

Carlisle  Bay,  Barl>ado«'S — 

Camavon  Bar.  North  Wales  (near  Llanenddwyn  Point). 

('ay  Bars,  Little  Bahamas 

Cay  Largo,  West  Indies 

Cette  (near),  France -.. 

Charlott4»town  Harbor,  Prince  Bdward  Island 

Cheticamp.  Cape  Breton 

Chickotan  Island,  Kurile  Islands,  Asia 

China  Sea 

Chincorro  Reef  (90  miles  north  of  Belise) 

Cicufuegos  Harbor  (west  head  of)i  Cul)a 

(!oat»k4M}alcos  River  (on  Sand  bar),  Mexico 

Ockburn  Harbor  Shoal,  E.  C 

(.'olonia  Harbor  Rook,  South  America 

Colorailo  Reef,  Cuba 

Colorado  Reef,  Lord  Howe's  Island,  Australia 

Comaoho  Bay,  Peru 

Constantinople  (near),  Turkey 

Coral  Island^  Japan  Bay 

Com  Island,  Central  America 

Coxyde,  Belgium 

('rooked  Island,  Dahamas 

('rooked  Island  and  Passage,  near  Castle  Islands,  West  Indies. 

Dartmouth,  England 

I>«»mas  Ke;y'  (Salt  Key  Banks),  West  Indies 

Dona  Maria  Inlet,  Cuba 

Dugeon  Shoal,  Yorkshire,  England 

East  London,  Africa 

Emulous  Le<lges,  Nova  Scotia 

English  Bank  (probably),  Bristol  Channel 

Ensena^la,  month  of,  Bristol  Channel,  Argentine  Republic 

F^i  Islands,  northeast  group 

Flores  Islands 

Flushing,  mouth  of  West  SAeldt,  Holland 

Foi-mentera,  Balearic  Islands 

Fronehniau's  Harbor,  south  side  Isle  of  Ruatan 

Gamicha  Roadstead,  Spain 

GibralUr 

Giegler  Light,  near 

Gk>naives  Island,  West  Indies 

(rooilwin  Sands,  England 

Grand  Bahama 

(rrand  Ca.vman,  West  Indies 

Grand  Sands,  near  Trieste 

Grand  Turk,  northeast  of  reef 
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Table  63. — L'ut  of  lacee  where  Amerioan  vessels  have  stranded  in  foreign  waters, 

^0. — Continned. 


a 


I. 

•5« 


Name  of  place. 


9  A       9  A 


Greytown,  Nicaragua I 

Grindstone  Island,  New  Brunswick ^       1  j 

Gnanalkana  (10  miles  north  of  Matansas),  Cuba ' 

Gnll  Island,  Lon^E  Harbor,  Newfoundluid ! i 

Gulllsland,  NovaScotia l       1  ' 

Hake,  South  Banks,  Nieawe  Diep , 

Halifax,  Nova  Scotia ' ' 

Hammond's  Knoll  (off  Yarmoath  Head) I |       1 

Harbor  Island,  Bay  of  Islands,  Newfotmdland ! : 

Havana  and  Matansas  (between),  Cuba I I       1 

Hayo  Main  Rock.  Bay  of  Teddo,  Japan I       1 


Hesqnot  Sound,  Yanoouver's  Island 

Hofcsty's  Keef,  Bahamas 

Honduras  (ntxar  Tnixillo),  Central  America 

Houg-KouK,  China I        2 

Hoogly  River,  Diamond  Harbor,  British  India '        1 

Hudson  Bay I 

Indian  Island,  Labrador 

Jacouemel  Bav.  Havti   

Jardinillos  Rei^f.  West  Indies 

Jarvis  Island.  South  Pacific 

Jeremie  Harbor,  West  Indies I 

Jig  Rock,  near  Shelbume,  Nova  Scotia 

Kaloot  Bank,  Holland 

Kamschatka,  Sea  of  Okhotsk 

Lavendera  Sliual,  Matanzas  Harbor 

l«moig,  Jutland i 

Leones  Islands,  Montego  Gulf,  Jamaica 1 

Liberty  Point,  Campobello  Island,  New  Branswiok I        1 

Lifl<;omb  Harbor,  Nova  Scotia ' 

Little  Cnracoa,  Caribbean  Sea ' 

Liverpool,  England 

Lockport  Harbor,  Nova  Scotia  (ledge  off) 

Lock\ille.  Geography  Bay,  West  Australia |        1 

Los  Polnios,  Canary  Islands 

Macassar  Straits,  ftast  Indies i        1 

Mar Nutt's  Island,  Nova  Scotia 1 

Madison  Island 

Madeira  Island i 

Magdalen  Island,  Gulf  of  St.  Lawrence 

MalpecBar.  Gulf  of  St.  Lawrence I        1 

Mainadieu  Reef,  Cape  Breton 

Maquabo,  Porto  Rico « , 

Marfa  Drychon  Beach,  Cardigan  Bay,  Wales 1 

Mariguana  Island,  West  Indies *. 

Mariguana  Reef,  Bahamas I        1 

Matane  (2  miles  west  of),  St.  Lawrence  River 

MataniUa  Reef,  Bahama  Banks 

Mataozaa  Harbor,  Cuba 

Mayo  IsUind,  Cape  Yerde  (ironp 1 

Mazatlan,  Mexico 

Mexico  (coast  of) 

Middle  Wolf,  New  Brunswick  (southern  point  of) 

Mistaken  Point,  Newfoundland 

Monte  Rngginore  (east  of  Sardinia) , 

Morant  (>ays,  West  Indies 

Moselle  Shoals,  Bahamas 1 

Murder  Island  Ix^ge  (near  Yarmouth),  Nova  Scotia ' 


Musqua«h,  Bay  of  Fundv,  New  Brunswick. 
Nok's  Head,  Louisburg.  Cape  Breton 


Neiva,  St.  Domingo,  and  Navassa  (between) 

Neptune  Shoal,  B^tavia  Harbor 

Nevis,  Windward  Islands 

New  Harbor  Point.  Nova  Scotia 

Newport  Roads.  Wales 

Noel  s  Point  Reef  (entrance  St,  George's  Harbor) 

No  Name  Cay,  near  Abaco,  West  Indies 

North  Bimini,  Bahamas 

Nnevitas  Harbor,  Cuba 

Pabillon  de  IMca.  South  America 

Palance  Shoals  (near  Manila) 

Para  River  (month  of).  South  America 

Point  CnHtnia,  Hondnrfls,  Central  America 

poiiit  Xegro  and  Point  Race  (between),  South  America. 
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Taiile  G'j. 


■List  of  places  where  American  vessels  have  stranded  in  fokkign  wateks 

^'0. — Continued. 


Name  of  place. 


a 

>.© 
ei  s 

r 


bl) 


Pome.  Porto  Kko  and  St.  Thoma«  (betwfon) 

3*opa  Inland,  Paoitic  Ocean  (Malay  Archipelago) 

Porter'H  Parisage  (eatst  Hide  of),  llalil'ax,  Nova  Scotia 

l*ort  Maria,  Jamaica  

Porto  Ri<'o,  West  Indies 

ProgresBO,  Mexico© 

ProBpect,  Xova  Scotia    

Quoin  Point,  ( 'ape  (rood  Hope,  Afi'ica    

Qnronata,  coaat  of,  Spanish  Honduraa 


ocai)  Keef  (125  miles  northwest  of  ('apo  Saint  Koqiic),  lirazil 
•f.  Point  (JarliMle  liav,  Jamaica 


Rocky  Rcc  . 

Kam  Vav,  I^ahanuiH 

Sable  Island,  Nova  Scotia 

Saint  George,  New  Bi-uuawick 

Saint  John's,  Porto  Rico 

Sjtint  Lawrence  Bay 

Saint  Mary's  Bay.  Nova  Scotia 

Saint  Pieriv.  Newfoundland 

Saint  Thomas  Harbor,  West  In<lie8 

Sail  Antonio  Light  (15  miles  east  of),  Cuba 

San  Filipe  Keys  (one  of),  Cuba , 

San  Gerouimo'  Island,  Lower  California 

San  Joni^  de  Guatemala 

San  Queutin  Harbor,  Ijower  California 

San  Salvador,  "SVest  Indies 

Sanger  Island,  Hoogly  River,  British  Intlia 

Saona  Island,  West  Indies  (north  side  of) 

Scarborougli  Shoals,  China  Sea 

Seal  Shoal,  NewfonutUand 

Serranilla  Bank,  Caribbean  Sea 

Seven  Stones,  ofl"  Land's  End,  England 

Shark's  Point,  mouth  of  Congo  River 

Sheep  Keys  Shoals,  Bahamas 

Slioal  Bay  (7  miles  south  of  Petty  Harbor),  Newfoundland. 

Sicilv  Lsl'and,  near  A vola ; 

Smitli's  Island,  Port.  Hood  Harbor,  Cape  Breton 

Soldier's  Ledge,  Tusket  Island.  Nova  Scotia 

Soleda<l  Lagoon,  Lower  (Jalifoniia , 

South  Bimiiii  Shoals,  Bahamas 

Stackpole,  England / 

Straits  of  Magellan.  South  America , 

Sumatra.  Gasper  Straits 

Su warrow  Reef,  South  I*acific 

Swallow  Reef,  Cliina  Sea    

Talbot's  Passage,  Cape  Horn 

Taylor's  Bank,  river  Mersey,  England 

Terschelling  Light,  Netherlands 

Tonala  Bar,  Mexit'o 

Tongue  Lslaud,  English  Channel 

Tcirkeo  (near),  Sweden 

Trial  Island,  British  Columbia 

Trinidad,  West  Indies 

Turk's  Island,  Great  Sand  Ca\' 

Turk's  Island.  Middle  Reef.  Bahamas 

Turk's  Lsland,  Northwest  Reef,  Bahamas 

Tuspan  River  (mouth  of),  Mexico 

Tnspan  Bar,  Mexico 

Values  Peninsula,  Patagonia 

"Verdon  Roads  (near  Bordeaux),  France 

"Vict^iria  Harbor,  British  Columbia 

Walnev  Island,  England 

Watling'8  Isle  (130  miles  north  of),  Bahamas 

Wicklow  Bay,  Ireland 

Wood's  Island,  Bay  of  Islands,  British  America 

Woody  Island,  Cape  Breton,  British  America 

Yabucoa,  Porto  Ru^o 

Yarmouth,  Nova  Scotia 

Zanzibar,  Afric* 
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Ordnance  Office,  Wae  Department, 

Washington^  November  8, 1878. 

Sm :  I  have  the  honor  to  iuclose  herewith  a  copy  of  the  report  on  life- 
saving  apparatus  made  by  First  Lieut.  D.  A.  Lyle,  Ordnance  Department 
U.  S.  A.,  and  embodied  in  my  annual  report  to  the  Secretary  of  War  for 
the  present  year. 

Eespectfully,  your  obedient  servant, 

S.  V.  BEN15T, 
Brigadier-Oeneralj  Chief  of  Ordnance. 
S.  I.  Kimball,  Esq., 

General  Superintendent  Life-Saving  Service^ 

Washington^  D.  .C. 
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REPORT 


ON 


LIFE-SAVING  APPARATUS :  GUNS,  PROJECTILES,  ETC. 


By  Lieut.  D.  A.  Lyle,  Ordnance  Department  U.  S.  A. 


[Fifty-fom*  plates.] 

National  Armory,  Springfield,  Mass., 

Augtist  IG,  1878. 

Sir  :  I  have  the  honor  to  submit  herewith  my  report  upon  life-saving 
apparatus. 
Fifty-four  plates  accompany  the  report. 

Very  resi)ectfully,  your  most  obedient  servant, 

D.  A.  LYLE, 
First  Lieut,  Ord.  Bept  U.  S.  Army, 

The  Chief  of  Ordnance,  U.  S.  A. 

(Through  the  commanding  officer,  ^National  Armory.) 
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EXPLANATION. 

Plate  L 


Pig.  1.  Horizoutal  section*  through  axis  of  hore   of  3"  M.  L.  rifled  mortar.     (Con- 
verted from  an  old  bronze  field-piece.) 
Fig.  2,  Front  elevation. 
Fig.  3.  Plan  and  section  of  copper  vent-piece. 

Flate  11, 

Fig.  1.  Horizontal  section*  through  the  axis  of  the  bore  of  S.  B,  bronze  gun  A. 
(Bore  2^"  in  diameter  in  figure ;  since  bored  out  to  3"  diameter.) 
Fig.  2.  Transverse  section  through  axis  of  trunnions. 

Plate  in. 

Fig.  1.  Plan  of  sinking-head  of  gun  A,  showing  relative  positions  of  specimens  for 
testing. 

Figs.  2  and  3.  Elevations  of  finished  specimens  before  and  after  cutting  screw  for 
holders. 

Fig.  4.  Plan  of  sinking-head  of  bronze  gun  B,  showing  relative  positions  of  speci- 
mens for  testing. 

Fig.  5.  Plan  of  sinking-head  of  bronze  gun  C,  showing  relative  positions  of  speci- 
mens for  testing. 

Fig.  6.  Sponge  and  rammer. 

Fi^'  8   W?>er^  '^'  \  ^^^  ^^^  extracting  cartridges  from  bore  of  guns,  &c. 

Plate  IF. 

Fig.  1.  Horizontal  section*  through  the  axis  of  the  bore  of  2"  8.  B.  bronze  gun  B. 
Fig.  2.  Transverse  section  through  the  axis  of  the  trunnions. 
Fig.  3.  Transverse  section  through  the  vent. 

Plate  r. 

Fig.  1.  Horizontal  section*  through  the  axis  of  the  bore  of  2^"  S.  B.  bronze  gun  C. 
Fig.  2.  Front  elevation. 

PUte  VL 

Fig.  1.  Side  elevation  of  experimental  projectile  No.  1  (3"  rifle.) 

Fig.  2.  Rear  elevation. 

Fig.  3.  Longitudinal  section,  showing  positions  of  line,  cap,  washers,  &c. 

Yig.  4.  Transverse  section  at  rear  ro\v  of  studs,  showing  elevations  of  latter. 

Fig.  5.  Plan  and  elevation  of  cap. 

Fig.  6.  Plan  and  elevation  of  brass  washer. 

Fig.  7.  Plan  ami  elevation  of  rubber  plug. 

Plate  riL 

Fig.  1.  Side  elevation  of  experimental  projectile  No.  2  (3"  rifle). 

Fig.  2.  Rear  elevation. 

Fig.  3.  Longitudinal  section,  showing  line,  cap,  washer,  studs,  and  retaining  screw. 

Fig.  4.  Transverse  section  through  rear  row  of  studs,  with  elevations  of  latter. 

Fig.  5.  Plan  and  elevation  of  cap. 

Fig.  6.  Plan  and  elevation  of  brass  washer. 

*  In  these  sections  the  axes  of  the  gun  are  assamed  to  be  horizontal. 
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Plate  VIIL 

Fig.  1.  Side  elevation  of  experimental  projectile  No.  3  (3"  S.  B.), 

Fig.  2.  Rear  elevation. 

Fig.  3.  Longitudinal  section. 

Fig.  4.  Transverae  section. 

Fig.  5.  Transveree  section  through  eye-hole. 

Fig.  6.  Transverse  section  of  shank. 

Plate  IX 

Fig.  1.  Side  elevation  of  experimental  projectile  No.  4  (3"  S.  B.). 

Fig.  2.  Rear  elevation. 

Fig.  3.  Longitudinal  section. 

Fig.  4.  Transverse  section. 

Fig.  5.  Transverse  section  through  eye-holo. 

Fig.  6.  Transverse  section  of  shank. 

Plate  X. 

Fig.  1.  Side  elevation  of  experimental  projectile  No.  5  (3"  S.  B,). 

Fig.  2.  Rear  elevation. 

Fig.  3.  Longitudinal  section. 

Fig.  4.  Transverse  section. 

Fig.  5.  Transverse  section  through  eye-hole. 

Fig.  6.  Transverse  section  of  shank. 

PUte  XL 

Fig.  1.  Side  elevation  of  experiniental  projectile  No.  17  (3''  S.  B.). 
Fig.  2.  Rear  elevation. 
Fig.  3.  Longitudinal  section. 
Fig.  4.  Transverse  section. 
Fig.  5.  Transverse  section  through  eye-hole. 

[This  form  is  recomni(jnded  for  3"  guns  when  the  bore  docs  not  exceed  20  inches  in 
length.     Shank  would  have  to  increase  in  length  with  the  bore  beyond  20  inches.  J 

Plate  XI L 

Fig.  1.  Side  elevation  of  experimental  projectile  No.  6  (2"  S.  B.). 

Fig.  2.  Rear  elevation. 

Fig.  3.  Longitudinal  section. 

Fig.  4.  Transverse  section. 

Fig.  5.  Transverse  section  through  eye-hole. 

Fig.  6,  Transverse  section  of  shank. 

Plate  XIIL 

Fig.  1.  Side  elevation  of  experimental  projectile  No.  7  (2''  S.  B.)* 

Fig.  2.  Rear  elevation. 

Fig.  3.  Longitudinal  section. 

Fig.  4.  Transverse  section. 

Fig.  5.  Transverse  section  through  eye-hole. 

Fig.  6.  Transverse  section  of  shank. ' 

Plate  XI K 

Fig.  1.  Side  elevation  of  experimental  projectile  No.  8  (2"  8.  B.). 

Fig.  2.  Rear  elevatitm. 

Fig.  3.  I^ongitndinal  section. 

Fig.  4.  Transverse  section  in  rear  of  axial  cavity. 

Fig.  5.  Transverse  section  through  eye-hole. 

Fig.  6.  Transverse  section  of  shank. 

Fig.  7.  Plan  and  elevation  of  lead  core  in  axial  cavity* 

Fig.  8.  Plan  and  elevation  of  point  of  projectile. 
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Plate  XV. 

Fig.  1.  Side  elevation  of  experimental  projectile  No.  9  (2"  S.  B. — Cordes),  showing 
manner  of  protecting  the  line  from  abrasion  in  passing  from  the  piece. 
Fig.  2.  Rear  elevation. 
Fig.  3.  Longitudinal  section,  &,c. 
Fig.  4.  Transverse  section. 
Fig.  5.  Plan  and  elevation  of  cap. 
V\^,  6.  Plan  and  elevation  of  brass  washer. 

PlaU  XVL 

Fig.  1.  Side  elevation  of  experimental  projectile  No.  13  (2"  S.  B.). 

Fig.  2.  Rear  elevation. 

Fig.  3.  Longitudinal  section;  elevation  of  shank  and  point. 

Fig.  3.  Transverse  section. 

Fig.  5.  Transverse  section  through  eye-hole. 

Plate  XVIL 

Fig.  1.  Side  elevation  of  experimental  projectile  No.  14  (2"  S.  B.). 

Fig.  2.  Rear  elevation. 

Fig.  3.  Longitudinal  section. 

Fig.  4.  Transverse  section. 

Fig.  5.  Transverse  section  through  eye-hole. 

Fig.  6.  Transverse  section  of  shank,  6lq, 

Plate  XVIIL 

Fig.  1.  Side  elevation  of  experimental  projectile  No.  15  (2"  S.  B.). 
Fig.  2.  Rear  elevation. 
Fig.  3.  Longitudinal  section. 
Fig.  4.  Transverse  section. 
Fig.  5.  Transverse  section  through  eye-hole. 
Fig.  6.  Transverse  section  of  shank. 

[This  form  is  recommended  for  2"  guns  when  the  length  of  bore  does  not  exceed  20 
or  22  inches.  ] 

Plate  XIX. 

Fig.  1.  Side  elevation  of  experimental  projectile  No.  10  (2'^5  S.  B.). 

Fig.  2.  Rear  elevation. 

Fig.  3.  Longitudinal  section. 

Fig.  4.  Transverse  section. 

Fig.  5.  Transverse  section  through  eye-hole. 

Fig.  6.  Transverse  section  of  shank. 

Plate  XX. 

Fig.  1.  Side  elevation  of  experimental  projectile  No.  11  (2''.5  S.  B.). 

Fig.  2.  Rear  elevation. 

Fig.  3.  Longitudinal  section. 

Fig.  4.  Transverse  section. 

Fig.  5.  Transverse  section  through  eye-hole. 

Fig.  6.  Transverse  section  of  shank. 

Plate  XXI. 

Fig.  1.  Side  elevation  of  experimental  projectile  No.  12  (2' '.5  S.  B.). 

Fig.  2.  Rear  elevation. 

Fig.  3.  Longitudinal  section. 

Fig.  4.  Transverse  section. 

Fig.  5.  Transverse  section  through  eye-hole. 

Fig.  6.  Transverse  section  of  shank. 
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Flaie  XXIL  ' 

Fig.  1.  Side  elevation  of  experimental  projeotile  No.  16.  (2".5  S.  B.). 
Fig.  2.  Rear  elevation. 
Fig.  3.  Longitudinal  section. 
Y\g,  4.  Transverse  section. 
Fig.  5.  Transverse  section  throngh  eye-hole. 
Fig.  6.  Transverse  section  of  shank. 

[This  form  is  recommended  for  use  with  2'^5  guns  when  the  length  of  bore  dooa  not 
exceed  20  to  21  inches.  ] 

Plate  XXIIL 

Carriage  No.  1  for  3''  H.  L.  R.  mortar. 

Fig.  1.  Side  elevation. 

Fig.  2.  Plan. 

Fig.  3.  Rear  elevation. 

Fig.  4.  Side  and  rear  elevations  of  quoin. 

Plate  XXIV, 

Carriage  No.  2  for  3''  M.  L.  R.  mortar. 

Fig.  1.  Side  elevation. 

Fig.  2.  Plan. 

Fig.  3.  Rear  elevation. 

Fig.  4.  Side  and  rear  elevations  of  quoin. 

Plate  XXV. 

Carriage  for  S.  B.  bronze  gun  A. 

Fig.  1.  Side  elevation. 

Fig.  2.  Plan. 

Fig.  3.  Front  elevation. 

Fig.  4.  Rear  and  side  elevations  of  quoin. 

Plate  XXVI. 

Carriage  for  S.  B.  bronze  gun  B. 
Fig.  1.  Side  elevation. 
Fig.  2.  Plan. 
Fig.  3.  Front  elevation. 
Fig.  4.  Rear  and  side  elevations  of  quoin. 
[N.  B. — This  carriage  is  recommended  for  2"  S.  B.  bronze  gnnn.] 

Plate  XXV IL 

Carriage  for  S.  B.  bronze  gun  C. 

Fig.  1.  Side  elevation. 

Fig.  2.  Plan. 

Fig.  3.  Front  elevation. 

Fig.  4.  Rear  and  side  elevations  of  quoin. 

[N.  B. — ^This  carriage  is  recommended  for  2''. 5  and  3''  S.  B.  bronze  life-saving  gnnft.  J 

• 

PUte  XXVIIL 

Fig.  1.  One-half  cartridge-bag  for  3"  gun. 

Fig.  2.  One-half  cartridge-bag  for  2"'  and  2".5  guns. 

Fig.  3.  Priming  wire ;  one  shorter  by  2"  recommended. 

Fig.  4.  "  Combination  level,"  showing  manner  of  using,  &c. 
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Plate  XXIX. 

Fig.  1.  Plan  of  3"  wooden  sabot,  f "  thick. 
Fig.  2.  Elevation. 

Fig.  3.  Plan  of  3"  wooden  sabot,  \"  thick. 
Fig.  4.  Elevation. 
Fig.  5.  Plan  of  a  Cordes'  3''  sabot. 
Fig.  6.  Elevation. 
Fig.  7.  Plan  of  2"  wooden  sabot. 
Fig.  8.  Elevation. 
Fig.  9.  Plan  of  a  Cordes'  2"  sabot. 
Fig.  10.  Elevation. 

Figs.  11,  12.  Plan  and  elevation  of  3''  wooden  sabot  after  firing,  showing  effect  of 
charge,  &c. 
Fig.  13.  Section  showing  effect  of  gas  entering  axial  cavity  and  blowing  off  cap,  &c. 
Fig.  14.  Fragment  of  2"  shot  recovered,  showing  effect  of  gas  penetrating  axial  cavity. 

Plate  XXX, 

Gnnner's  haversack. 

This  will  be  modified  hereafter,  except  in  its  general  dimensions.    (See  description. ) 

Plate  XXXL 

Large  faking-box,  A.    (Regulation  size.) 

Fig.  1.  Plan 

Fig.  2.  Side,  partial  section  and  elevation. 

Fig.  3.  End,  partial  section  and  elevation. 

Fig.  4.  Side  elevation  of  irame. 

Fig.  5.  Plan  of  frame. 

Fig.  6.  Plan,  and  partial  section  and  end  elevation  of  "false"  bottom. 

Fig.  7.  Faking-pin. 

Plate  XXXIL 
Small  faking-box,  B.    (Regulation  size.) 

Fig.  1.  Plan. 

Fig.  2.  Side,  partial  section  and  elevation. 

Fig.  3.  End  elevation. 

I-^g.  4.  End  elevation  of  frame  and  pins. 

Fig.  5.  Side  elevation  of  frame  and  X)in8. 

Fig.  6.  Plan  of  frame. 

Fig.  7.  "False"  bottom. 

Fig.  8.  Faking-pin. 

PlaU  XXXIIL 

Experimental  faklng-box,  C.    (Large,  sqnare.) 

Fig.  1.  Plan. 

Fig.  2.  Side,  partial  section  and  elevation. 

Fig.  3.  End,  partial  section  and  elevation. 

Fig.  4.  Elevation  of  frame  and  pins. 

Fig.  5.  Plan  of  frame. 

Fig.  6.  "False"  bottom. 

Fig.  7.  Faking-pin. 

Plate  XXXir. 

Experimental  faking-box,  D.    (Small,  sqnare.) 

Fig.  1.  Plan. 

Fig.  2.  Side,  partial  section  and  elevation. 

Fig.  3.  End  elevation. 

Fig.  4.  End  elevation  of  frame  and  pins. 

Fig.  5.  Side  elevation  of  frame  and  pins. 

Fig.  6.  Plan  of  frame. 

Fig.  7.  "  False  "  bottom. 

Fig.  8.  Faking-pin. 
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Plate  XXXV, 

Beel  and  frame. 

Fi<?.  1.  Side  elevation. 
Fij^.  2.  Plan  of  frame. 
>Mg.  3.  End  elevation,  showing  crank,  dsc. 

Plate  XXXVL 

Carrying  braces. 

Fig.  1.  Waist-bolt. 

Figs.  2,  3.  Braces. 

Figs.  4,  5.  Billets,  with  snap-hooks  for  frame. 

Fig.  6.  Perspective  view  of  braces. 

Plate  XXXriL 

Fig.  1.  Firing-ground  at  Springfield,  Mass. 
A.  Firing-point. 
A.  B.  Kunges. 

C.  Flag  at  30U-yard  stake  from  which  "drift**  of  line  measured. 

D.  Anemometer  for  obtaining  surface  velocities. 
Fig.  2.  Gun-platform,  &c. 

A.  Plan. 

B.  Section. 

C.  lV)Hitiou8  of  faking-boxes. 

D.  Shelter. 

Plate  XXXVI I  I. 

Manby's  shot. 

Fig.  1.  Elevation  showing  plaited  hide  thong. 
Fig.  2.  Section  showing  fuses  for  illuminating. 

Plate  XXXIX. 

Manby's  apparatus. 

The  figures  explain  themselves. 

Plate  XL, 

Boxer's  apparatus. 

Fig.  1.  Method  of  stowing  line  in  faking-box,  first  tier. 

Fig.  2.  Method  of  stowing  line  in  fakiug-box,  second  tier. 

Fig.  3.  Side  elevation  of  rocket-frame. 

Fig.  4.  Front  elevation  of  rocket-frame. 

Fig.  5.  Plan  of  box  and  partial  section. 

Fig.  6.  Side  of  box,  partial  section  and  elevation. 

Fig.  7.  End  elevation. 

Plate  XLI, 

Boxer's  rocket,  &c. 

Figures  explained  In  plate. 

PUte  XLII, 

Colt's  armory  testing-machine. 

Fig.  1.  Rear  elevation. 
Fig.  2.  End  elevation. 
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Plate  XLIIL 

m 

s  Coitus  armory  testing-machine. 

Fig.  2.  Front  elevation  of  weight-beam  apparatus. 

Fig.  4.  Elevation,  partly  in  section,  of  certain  parts  of  the  strain-indicating  appa- 
ratus. 

FlaU  XLIV, 

Fixtures  for  testing-machine. 

Fig.  5.  Plan  of  one  clasp  for  holding  specimen,  open. 

Fig.  6.  Elevation  of  same,  open. 

Fig.  7.  Plan  of  clasp,  closed. 

Fig.  8.  Elevation  of  clasp,  closed. 

Fig.  9.  Scale  for  measuring  elongations  after  elastic  limit  is  passed. 

Fig.  10.  Holder. 

Figs.  11,  12.  Scale  used  to  measure  extensions  within  elastic  limit. 

Fig.  13.  Specimen  of  bronze. 

TlaU  XLV. 

Cur\^e8  showing  extensions  of  bronze  specimens. 


Fig.  14.  Curve  for  gun  A. 
Fig.  15.  Cun^e  for  gun  B. 
Fig.  16.  Curve  for  gun  C. 
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Fig.  17.  Illustration  of  original  form  of  specimen,  and  showing  appearance  after 
testing. 
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Plate  XLVIL 

g.  1.  Section  of  chill,  and  plan. 

g.  2.  Section  of  furnace,  and  plan. 

g.  3.  Crucible. 

g.  4.  Pouring-ladle. 

g.  5.  Shot  with  loop  and  raw-hide  strap 

g.  6.  Barbed  shot. 

g.  7.  Mortar. 

Plate  XLVIIL 


Fig.  1.  Method  of  laying  the  rope  (French  faking). 

Fig.  2.  Whale  lair. 

Fig.  3.  Chain-faking. 

Fig.  4.  Rope  ready  in  basket. 

Fig.  5.  Paper  tube  for  priming. 

Fig.  6.  Ball  with  lid  for  fuse. 

Fig.  7.  Stand. 

Fig.  8.  Cast-iron  anchor. 

Fig.  9.  Hope  with  stiff  loops. 


Plate  XLIX. 


Fig.  1.  Mode  of  faking  the  rope. 
Fig.  2.  Whale-faking. 
Fig.  3.  Chain-faking. 


Parrott's  projectile. 


Plate  X. 


Plate  LL 


Hunt's  line-throwing  apparatus. 
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Plate  LIL 


Chandler  anchor-shot. 

1.  Before  firing. 

2.  After  firing. 


Boxer  rocket. 

Light  for  illaminating  wrecks. 


Plate  LIIL 


Plate  LIV. 


Method  of  using  the  life-saving  apparatus. 

Note. — The  greater  part  of  these  drawings  were  made  hy  Mr.  Emery,  National 
Armory. 
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INTRODUCTION. 

In  the  early  part  of  the  year  1875  the  honorable  Secretary  of  the 
Treasury  appliecLto  the  Secretary  of  War  for  assistance  in  the  prosecu- 
tion of  experiments  for  the  purpose  of  improving  the  life-saving  appara- 
tus used  by  the  Treasury  Department,  which  at  that  time  were  under 
the  special  charge  of  Capt  J.  H.  Merrv'man,  United  States  Revenue 
Marine,  and  requested  that  an  officer  or  officers  of  the  Ordnance  I)ei)art- 
ment  be  designated  to  assist  Captain  Merry  man  "in  these  imj^ortant 
matters." 

On  the  re<M)mmendation  of  the  Chief  of  Ordnance,  the  Secretary  of 
War  directed  that  the  "Board  on  Exi)erimental  Guns,"  convened  by 
Special  Order  Ko.  221,  Adjutant-Generars  Office,  October  10, 1874,  of 
which  Major  Crispin,  Ordna^jce  Depai'tment,  was  ])resident,  be  charged 
with  the  prosecution  of  these  experiments,  in  connection  with  Capt.  J. 
II.  Merryman,  United  States  Revenue  Marine.  This  action  was  taken 
April  12-1 G,  1875,  and  Sandy  Hook,  N.  J.,  was  selected  as  the  most 
favorable  locality  for  these  experiments. 

The  imi>ortant  and  multiftirious  duties  with  which  the  Ordnance 
Board — fonnerly  <'  Boai'd  of  Experimental  Guns" — was  specially  charged 
were  so  great  as  not  to  admit  of  any  one  of  its  meml)ers  devoting 
the  time  necessary  for  a  thorough  investigation  and  discussion  of 
the  snbject.  In  view  of  this  fact  Captain  Merryman  recommended,  on 
May  21,  1877,  "  that  an  application  be  made  to  the  Chief  of  Ordnance 
for  the  detail  of  an  officer  for  this  special  ser\ace."  Colonel  Crispin, 
president  of  the  *' Ordnance  Board,"  concurred  in  this  recommendation 
in  his  indorsement  of  June  1, 1877,  upon  Captain  Merryman's  letter,  and 
further  recommended  that  said  officer  should  place  himself  in  commu- 
nication with  Captain  Merryman  and  the  Ordnance  Board,  *'  for  such 
suggestions  and  instructions  as  may  be  deemed  proper  to  give  him.'' 
These  recommendations  were  approved  by  the  Chief  of  Ordnance  June 
6,  1877,  and  Lieut.  D.  A.  Lyle,  Ordnance  Department,  was  "  specially 
assigned  to  this  duty  in  addition  to  his  regular  duties"  at  the  Kational 
Armory,  Springfield,  Mass.  This  officer  entered  upon  the  duty  at  once, 
and  the  results  of  his  labors  are  embodied  in  this  report. 

No  claims  of  great  originality  are  made,  as  this  apparatus,  like  the 
Parrott  patent,  is  a  direct  evolution  from  tiie  system  of  Captain  Manby, 
which  date^  back  to  the  beginning  of  the  present  century.  The  advances 
which  have  been  made  during  the  past  year  are  the  result  of  careful 
study  and  conscientious  experiment.  The  data  recorded  are  of  value 
for  future  reference.  The  writer  appreciates  the  fact  that  many  improve- 
ments are  yet  to  be  made  in  life-saving  apparatus,  and  entertains  the 
hope  that  his  humble  efforts  may  serve  as  a  basis  upon  which  to  found 
future  experiments. 
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PART  I. 

EEPOET. 

CHAPTER  I. 

I.  EIFLE  PEOJECTILES. 

•  The  first  experiments  were  made  with  rifle  projectiles  fired  from  a  3-incli 
muz2le-loadiug  rifled  mortar.  This  method  did  not  prove  satisfactory 
for  the  following  reasons : 

L  On  account  of  the  lack  of  simplicity  in  loading.  The  detailed  oper- 
ations of  loading  are  given  below. 

1.  Inserting  cartridge  and  ramming  home. 

2.  Inserting  junk-wad  or  sabot. 

3.  Unscreii^ing  cap  on  front  end  of  projectile. 

4.  Eemoving  cap. 

5.  Inserting  line  in  axial  cavity  and  drawing  it  through  shot. 

6.  Putting  on  rubber  washer  or  washers. 

7.  I*utting  on  metal  washer. 

8.  Tying  knot  in  end  of  line. 

9.  Inserting  washers  and  knot  in  the  cavity  in  the  front  end  of  shot 
and  drawing  the  line  taut. 

10.  Eetuming  the  cap  to  its  i)osition. 

11.  Putting  in  the  retaining  screw  to  hold  the  cap. 

12.  Adjusting  line  in  radial  slot  in  base  and  in  longitudinal  groove. 

13.  Twisting  the  fine  wire  which  passes  around  tlie  head  of  the  cap 
about  the  line  to  hold  it  in  the  prolongation  of  the  axis  of  the  bore  and 
prevent  its  being  cut  off  by  abrasion  in  passing  out  of  the  piece. 

14.  Inserting  projectile  in  the  bore  and  ramming  it  home. 

II.  The  liability  of  the  heated  gas  from  the  charge  to  enter  the  axial 
cavity  and  either  bum  off  the  line  or  blow  off  the  cap.  The  loss  of  the 
cap  permits  the  knot  and  washers  to  escape,  and  when  the  strain  comes 
upon  the  line  it  is  very  likely  to  be  cut  by  the  edges  of  the  axial  cavity 
in  front,  as  is  exemplified  in  Fig.  13,  Plate  XXIX. 

III.  The  failure  of  wire  ropes  (either  ox)pi)er  or  iron)  to  sustain  the 
shock  of  discharge.  These  ropes  or  cords  are  interposed  between  the 
shot  and  line  for  the  purpose  of  avoiding  the  action  of  the  flame  upon 
the  line.    These  rigid  materials  generally  broke  before  the  line. 

IV.  The  necessity  for  the  employment  of  wads  and  sabots. 

Y.  The  diminution  of  range  due  to  resistance  of  the  air  to  the  passage 
of  the  line.  This  increased  resistance  of  the  air  was  developed  by  the 
spiro-conical  form  assumed  by  the  line  in  the  trajectory,  due  to  the 
rotation  of  the  rifle  projectile. 

VI.  The  twisting  of  the  line  due  to  the  rotation  of  the  projectile. 

It  was  judged,  from  the  indications  left  upon  the  wooden  sabots  which 
were  recovered  (see  Figs.  11, 12,  Plate  XXIX)  after  firing,  that  if  a  soft- 
metal  sabot  had  been  used  the  force  of  discharge  woidd  have  wedged  it 
in  the  radial  slot  of  the  base  and  have  caused  it  to  cut  the  line  as  it 
was  suddenly  swung  to  the  rear  by  the  strain,  unless  a  very  thick  sabot 
were  used.    Paper  watls  were  found  to  be  better  than  wooden  sabots. 
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YII.  The  greater  expense  and  difficulty  attending  the  manufacture  of 
both  guns  and  projectiles. 

Aft-er  losing  the  caps  belonging  to  the  rifled  projectiles,  they  were 
fired  a  few  times  by  inserting  them  point  first  into  the  rifled  mortar.  The 
shot  reversed  after  leaving  the  gun,  and  retained  their  axial  rotation, 
though  their  flight  was  unsteady. 

Solid,  smooth-bore  projectiles  were  next  tried  in  the  rifled  mortar  and 
gave  better  results.  The  escape  of  gas  through  the  grooves  was  very 
great,  in  some  instances  burning  ofl:'  tlie  line.  One  shank  was  broken  off 
in  firing,  which  was  due,  notto  the  form  of  the  shank,  but  to  the  mate- 
rial, it  having  been  made  of  high  steel  instead  of  wrought  iron.  Xo 
particular  difficulty  seemed  to  be  experienced  in  firing  smooth-bore  pro- 
jectiles from  rifled  guns,  provided  the  shanks  were  long  enough  to  protect 
the  line  from  the  gases  which  escai)e  through  the  grooves. 

Enough  was  .learned  from  these  experiments  to  warrant  the  conclu- 
sion that  smooth-bore  guns  and  projectiles  were  better  adai>ted  ibr  this 
I)urpose  than  the  rifled  ones  as  here  applied ;  and  that  sjHrdl  springs, 
wire  cords,  and  rubber  washers  were  either  useless  or  annoying,  and 
always  more  or  less  impracticable. 

II.  SMOOTH-BORE  GUNS  AND  PROJECTILES. 

After  the  difficulties  first  experienced  it  was  determined  to  cut  loose 
from  rifled  mortars,  rifle  projectiles,  wire  ropes,  spiral  springs,  rubber 
straps,  rubber  washers  and  plugs,  brass  washers,  caps  and  retaining 
screws,  and  seek  for  a  solution  of  the  problem  in  some  system  which 
would  combine  gre^it  simplicity  with  efficiency,  and  which  would  lessen 
the  cost  of  manufacture  and  furnish  a  method  whose  details  would  not 
be  so  complicated  as  to  be  beyond  the  comprehension  of  those  required 
to  put  it  in  practice. 

•1.  SMOOTH-BORE  GUNS. 

The  second  attempt  was  made  with  smooth-bore  guns.  Bronze  was  se- 
lected as  the  material  from  which  to  make  the  experimental  guns,  for  the 
following  reasons:  On  account  of  its  great  ultimate  tenacity,  its  ductility, 
it«  combination  of  great  strength  with  light  weight,  its  fi'ecdom  from 
destructive  corrosion  when  exposed  to  the  moisture  of  sea-coast  stations, 
its  nonliability  to  sudden  rupture,  its  availability  for  recasting,  and  its 
value  as  old  bronze  after  condemnation.  Guns  made  from  this  material 
are  easily  kept  in  order,  as  the  bores  do  not  rust,  a  fact  of  considerable 
imiK)rtance  with  small  calibers,  on  account  of  the  difficulty  of  cleaning 
the  bore.  They  are  not  liable  to  burst  exi)losively,  by  reason  of  their 
ductility,  and  when  woni  out  they  may  be  sold  for  a  fair  price  as  old 
bronze.  The  only  external  injury  to  which  they  are  liable  is  the  bend- 
ing of  the  trunnions. 

The  internal  injuries  resulting  from  the  powder,  such  as  enlargement 
at  the  seat  of  the  charge,  and  cavities  produced  by  the  melting  away 
of  the  metal  by  the  heat  develoi>ed  by  the  explosion  of  the  charge,  are 
not  serious.  The  erosive  action  of  the  gases  is  not  great,  because  of  the 
almost  entire  absence  of  windage.  The  wear  of  the  vent  is  obviated  by 
the  use  of  copper  vent  pieces.  Lodgments  and  enlargements  are  not 
produced  in  these  guns,  since  projectiles  nearly  the  length  of  the  bore 
are  used  and  therefore  there  is  no  balloting.  The  bore  may  be  scratched 
by  projectiles  and  sand,  but  that  is  not  a  serious  injury.  The  softness 
of  the  metal,  and  its  proneness  to  deterioration  under  rapid  firing  which 
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causes  heating,  though  grave  objections  to  the  use  of  bronze  for  field- 
pieces,  do  not  affect  its  use  for  this  service,  where  rapid  firing  is  never 
resorted  to,  consequently  there  is  little  danger  of  heating  or  of  melting 
the  metal  of  the  bore.  Small  charges  of  powder  are  generally  used, 
therefore  little  is  to  be  apprehended  from  excessive  erosion. 

2.  PROJECTILES. 

Full  descriptions  of  these  are  given  in  a  subsequent  part  of  this  re- 
port. Tliese  projectiles  are  modifications  of  Captain  Manby's  shot. 
The  caliber  and  weight  have  been  reduced.  The  lengthening  of  the 
bore,  the  suppression  of  a  greater  part  of  the  windage,  and  the  employ- 
ment of  improved  lines,  have  increased  the  effective  force  of  the  powder, 
diminished  the  resistance  which  the  projectile  and  line  experience 
from  the  air,  and  have  extended  the  range.  It  will  be  seen  that  the 
weights  were  increased  as  the  experiments  proceeded ;  this  resulted  in 
decreasing  the  initial  velocity  and  the  consequent  violence  of  the  ^ibra- 
tions  of  the  line  when  the  charge  of  powder  remained  constant.  These 
projectiles  are  carefully  turned  and  finished  to  fit  the  bore  of  the  gun 
accurately.  The  careful  method  of  finishing  renders  them  more  expen- 
sive, but  even  then  they  are  cheap.  Few  of  them  are  required,  and  the 
resulting  efficiency  counterbalances  the  extra  cost.  As  in  the  Parrott 
gun,  the  bore  of  the  gun  must  be  kept  clean  and  the  projectiles  free 
from  rust. 

The  gim  being  of  bronze,  no  difficulty  is  encountered  in  keei)ing  the 
bore  clean.  The  few  projectiles  at  each  station  are  easily  kept  free  from 
rust  by  tbe  men.  Exi)erimental  projectiles  Xos.  15,  16,  and  17  are  the 
ones  recommended  for  use  with  2",  2".5,  and  3"  guns  respectively.  The 
2"  projectile  will  be  the  most  expensive,  as  it  has  to  be  bored  out  and 
filled  with  lead  to  increase  its  weight.  But  even  its  cost  is  trifling  as 
compared  with  rockets  and  some  patented  projectiles.  Lead  i)rojectile8 
similar  to  experimental  projectile  jS^o.  13  are  found  to  upset  more  or 
less,  to  lead  the  bore,  aud  to  strain  the  gun  greatly.  Wrought-iron  pro- 
jectiles scratch  the  surface  of  the  bore  badly. 

3.  SHANKS. 

These  were  found  to  be  of  great  importance.  By  prolonging  them 
near  to  or  beyond  the  muzzle  of  the  gun  when  it  is  loaded,  they  keep 
the  line  from  being  cut  off  by  the  passage  of  the  projectile,  and  do  away 
vyith  the  necessity  for  a  luie-supporter.  Sev^eral  kinds  of  shanks  were 
used.  It  was  found  that  with  very  short  shanks,  the  line  would  be 
burned  off  where  tied  in  the  eye.  It  was  suspected  that  this  arose 
partly  fix)m  the  shortness  of  the  shank  and  partly  from  the  shape  of  the 
base.  The  gases  which  pass  over  and  around  the  shot  at  the  first  in- 
stant of  expansion  would  follow  the  incline  of  the  frustum  and  converge 
at  and  near  the  apex  of  the  cone  produced.  The  apex  was  near  the  eye- 
hole of  the  short  shanks.  Then  a  longer  shank  was  tried,  and  that  por- 
tion of  its  length  between  the  base  of  the  -shot  and  eye-hole  polished 
brightly,  in  order  to  ascertain,  if  jiossible,  whether  the  gas  converged  at 
any  point  upon  the  shank ;  and,  if  so,  where.  The  result  confirmed  the 
hypothesis,  and  a  very  dark  stain  showed  the  maximum  convergence  of 
the  gas  to  be  about  the  apex  of  the  cone,  whose  frustun^  formed  the  base, 
or,  perhaps,  a  little  in  front  of  it.  Long  shanks  were  afterwards  used, 
and  with  great  success.  The  earlier  shanks  were  made  of  whatever 
scrap  could  be  obtained  for  the  sake  of  economy.    At  first  the  thread  ex- 
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tended  an  incli  and  a  half  into  the  shot,  but  the  junction  of  the  thread 
and  body  was  found  to  be  a  point  of  weakness,  which  shouhl  have  been 
anticipated,  especially  as  it  came  directly  at  the  base  of  the  shot,  where 
the  greatest  strain  was  thrown  on  the  shank  when  the  projectile  reverse<l. 
They  were  foimd  to  bend  and  crack  at  this  poijit.  Tlie'next  step  was  to 
shorten  the  length  of  the  screw-thread  and  let  the  body  of  the  shank 
extend  a  short  distance  into  the  shot.  This  was  an  improvement,  but 
continued  practice  upon  hard  earth  showed  that  the  shank  could  be 
bent  and  was  still  weak.  A  shank  forged  from  wmught  iron,  with  tlie 
dimensions  increased,  was  then  made  and  adopted.  It  may  be  seen  in 
experimental  projectiles  Nos.  15, 16,  and  17.  A  few  very  long  shanks 
were  tried  ancl  behaved  ver^^  well.  The  shanks  should  always  l3e  of  the 
best  wrought  iron,  and  should  be  carefully  forged  and  finished.  A  steel 
shank,  that  wa«  made  by  mistake,  broke  off  in  firing,  showing  that 
material  to  be  too  brittle  for  this  pur^wse. 

III.  GUN-CARRIAGES. 

The  gun-carriages  are  made  with  wooden  cheeks,  bound  with  iron. 
They  combine  elasticity  with  strength,  and  act  well  upon  sandy  beaches. 
The  wrought-iron  handles  increase  the  ease  with  which  they  may  be 
carried.  If  necessary  the  gun  may  be  dismounted,  and  carried  by  one 
man  upon  his  shoulder,  while  anotlier  takes  the  carriage.  Tavo  projec- 
tiles may  be  i>liiced  upon  the  rear  transom  and  the  whole  carried  easily 
by  four  men.  The  small  gun  and  carriage  are  intended  to  be  carried  by 
two  men  5  here,  as  before,  the  i)rojectiles  may  be  i)laced  upon  the  rear 
transom.  The  load  may  be  balanced  by  sliding  the  hands  along  the 
handles.  The  addition  of  iron  cheek-straps  increases  greatly  the  dura- 
bility of  the  carriages.  The  carriages  for  guns  C  and  B  are  the  ones  rec- 
ommended for  adoption.  The  vent  pieces  of  the  guns  i>roject  high 
enough  to  avoid  difficulty  in  the  use  of  friction  iirimers  at  ordinary 
angles  of  elevation.  Gun  B  and  carriage  are  too  light  to  be  used  with 
ordinary  friction  primers  without  some  danger  of  disturbing  the  point- 
ing of  the  piece,  as  the  primers  pull  off  too  hard. 

lY.  SPONGE  AND  RAMMER. 

A  single  staff,  with  a  rammer  head  on  one  end  and  a  sponge  on  the 
other,  constitutes  this  implement. 

Y.  WIPING-RODS. 

These  were  made  from  old  condemned  musket  ramrods  of  obsolete 
pattern.  One  end  is  curved  to  form  an  eye,  and  a  cork-screw  wiper  is 
screwed  on  the  other  end.  Tliis  is  useful  for  withdrawing  cartridges 
when  necessary,  and,  with  flannel  or  cotton  waste  wrapped  around  the 
wiper,  is  valuable  for  cleaning  the  bore  of  the  gun.  It  also  may  be  u-ed 
as  a  rammer  for  pressina;  home  the  cartridge,  by  reversing  it  and  insert- 
ing the  eye-end  in  the  bore. 

YI.  PRIMING-WIRES. 

Two  of  the^a  are  i^siio  1  with  each  gun,  as  one  may  be  lost.  They  are 
mide  of  steel  or  brass  wire,  preferably  of  the  former. 
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VII.  GUNNER'S  HAVERSACK. 

One  of  these  should  be  issued  with  each  piece,  to  be  carried  by  the 
keeper  of  the  station.  The  cartridges,  friction  primers,  priming- wires, 
lanyard,  combination-level,  and  a  piece  of  flannel  for  use  with  the  wipers 
are  carried  in  this  i)ouch. 

VIII.  i^'OWDER. 

No  particular  kind  of  powder  has  ever  been  adopted  for  use  at  the 
life-saving  stations.  "Pebble"  powder  was  deemed  too  large  grained, 
and  "rifle"  powder  too  fine  grained  for  this  ser\ice.  Four  diflferent 
si>eeimens  of  powder  were  procured  from  the  Hazard  Powder  Company. 

The  tests  for  initial  velocity,  which  will  be  given  upon  subsequent 
pages,  show  that  Na^-y  cannon  powder  gives  a  good  initial  velocity  for 
a  not  excessive  strain  or  pressure.  That  test,  however,  was  not  a  fair 
one  for  this  powder,  which,  on  account  of  its  large  grain,  was  more  or 
less  broken  and  compressed  in  loading  the  metallic  shells.  It  is  probable 
that  both  the  velocity  and  pressure  are  too  great  as  given.  The  uniform 
action  of  this  powder  during  the  experiments  was  such  as  to  commend 
it  to  very  favorable  notice.  Musket,  rifle,  and  duck-shooting  powders 
are  all  more  or  less  quick  and  violent  in  their  action.  The  musket 
(Hazard)  is  verj^  uniform,  but  quite  too  rapid  in  its  inflammation.  A 
direct  comi)arison  of  these  powders  was  made,  with  the  results  given 
below. 

Campari90H9  of  different  kinds  of  powder, 

I  Maker:  Hazanl  Powder  Company.  Gnn:  2".  5  bronze  gim  C.  Charge  of  powder :  3  onnces  in  every 
case;  carefully  weighed.  Projectile:  Experimental  No.  16.  marked  '*L.  12."  Weight  of  projectile : 
18.75  poands.  Shot-line:  Linen  No.  7  (Silver  Lake);  same  line  as  used  in  firHt  series  of  experiments. 
Faking-box  :  Box  A.  Place:  Sandy  Hook,  N.J.  Date:  May  6,  7,  and  8,  1878.  The  same  projectile, 
line,  and  faking-box  were  used  throughout  the  comparison.] 
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From  the  above  table  it  will  be  seen  that  the  Navy  cannon  powder 
acted  very  uniformly,  four  of  the  five  shots  being  almost  identical.  The 
"  sea-shooting  duck  ^  is  represented  as  giving  the  best  mean  range ;  this 
is  explained  by  the  difference  in  the  velocities  of  the  wind.  The  wind 
was  light  when  the  "duck''  powder  was  used. 

The  Navy  cannon  is  much  coarser  grained  than  the  musket  or  rifle 
powder,  but  is  not  so  coarse  but  that  most,  if  not  all,  of  it  is  consumed 
before  the  projectile  leaves  the  piece.    Army  cannon  is  too  coarse 
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grained ;  a  portion  of  the  charge  is  lost  by  being  blown  fi'om  the  gun 
before  comi>letely  consumed.  Selecting  from  the  samples  tested,  the 
preference  should  be  given  to  the  Hazard  Navy  cannon.  The  effecjt  of 
a  powder  depends  more  upon  the  manner  of  loading  than  has  been 
supposed  by  those  who  are  not  accustomed  to  dealing  with  it.  A 
charge  of  Na\y  cannon  can,  by  two  or  three  forcible  jams  of  the  pro- 
jectile when  inserted  in  the  bore,  be  so  compressed  and  the  grains  so 
broken,  as  to  exhibit  all  the  violence  of  a  line-grained  i)owder.  Powder 
stored  along  the  coast  is  exposed  more  or  less  to  the  moisture  of  the 
sea-air  and  deteriorates  very  rapidly.  Since  only  small  quantities  are 
kept  at  the  life-saving  stations,  the  powder  should  be  renewed  an- 
nually and  the  stock  on  hand  used  for  drilling  and  exercising  with  the 
apparatus. 

IX.  SIIOT-LIXES. 

On  a  coniparis(m  of  the  tables  of  tlio  breaking  weights  of  the  difterent 
shot -lines,  it  will  be  seen  that  in  every  instance  except  two,  the  linen 
lines  are  stronger  than  the  hemj).  It  will  also  be  noted  that  the  linen 
lines  have  more  stretch  per  linear  foot  than  the  hemp  lines.  The  tables, 
&c.,  may  be  found  upon  subsequent  pages.  The  braided  linen  lines 
have  proved  superior  in  usefulness  to  the  hemp.  The  preference  should 
be  given  to  unbleached  linen  thread  for  the  manufacture  of  shot-lines. 
Great  care  should  be  taken  that  none  but  the  best  thread  be  put  in 
such  lines,  and  that  in  braiding  a  continuous  line,  when  the  spools  are 
changed,  they  should  not  all  be  changed  at  the  same  moment,  else  a 
weak  spot  is  the  result.  Bleaching  of  any  kind  is  harmful.  Hemp  is  too 
brittle  and  becomes  very  harsh  aftt^r  a  few  shots.  The  water-proof 
lines  pass  through  the  air  with  less  friction  than  those  having  the  or- 
dinary finish  and  generally  attain  a  better  range.  The  vibrations  of 
the  line  due  to  faking  is  the  greatest  danger  to  which  it  is  subjected. 
These  vibrations  reach  their  maximum  amplitude  in  the  first  part  of  the 
trajectory,  when  the  velocity  of  the  shot  is  greatest.  A  place  varying 
from  20  to  40  yai'ds  fi^om  the  shot  seems  to  be  the  critical  point.  In 
that  vicinity  the  line  generally  breaks.  It  is  a  case  quit«  similar  to 
that  of  snapping  a  whip  and  breaking  off  the  farther  portion  of  the 
lash.  There  is  little  doubt  but  that  long  storage  of  lines  will  destroy 
their  good  qualities.  Lines  after  being  stored  for  a  year  or  two  should 
be  used  for  pratice  drills.  New  lines  when  first  received  are  stiff  and 
refractory ;  this  makes  them  difficult  to  fake.  They  should  be  wound 
from  the  original  coil  upon  a  reel,  to  avoid  twisting,  and  should  be  fired 
once  or  twice  with  light  charges  of  three  or  four  ounces  of  powder.  This 
usage  will  make  them  a  little  more  flexible,  so  that  they  can  be  faked 
with  less  trouble.  New  lines,  if  possible,  should  be  used  when  firing 
over  wrecks.  There  should  always  be  more  than  one  good  line  at  the 
station,  for  a  line  once  wet  becomes  difficult  to  handle.  New  lines  have 
not  had  the  stretch  taken  out  of  them  by  firing,  and  consequently  are 
not  apt  to  be  broken  should  it  be  necessary  to  fire  with  heavy  charges. 

X.  FAKING-BOXES. 

These  Jire  boxes,  peculiarly  constructed,  to  contain  the  shot-lines  and 
preserve  them  in  readiness  for  firing  at  a  moment's  notice.  Their  size 
varies  with  the  diameter  and  length  of  line  to  be  stored  for  service.  It 
has  been  found  that  the  less  the  boxes  in  length  and  width,  the  better 
they  were  adapted  to  prevent  the  ruptiu*e  of  the  shot-line,  in  consequence 


UNITED    STATES   LIKE-SAVING   SERVICE.  243 

of  the  necessary  sliortening  of  the  fakes  in  the  line.  Ex])erinient  sliowed 
that  short  fakes  or  loops  of  line  diminished  very  markedly  the  h»ngth  or 
amplitude  of  the  vibrations  in  the  line  when  runnin<:f  out  of  the  box.  In 
the  case  of  long  fakes,  the  line  wonld  break  at  the  bend,  or  chan^^e  of 
direction  of  the  line,  before  its  inertia  was  overcome.  The  eiteet  was  the 
same  as  if  the  line  nad  been  nailed  fast  at  the  ends  of  the  fakes.  This 
was  esi)ecially  noticeable  in  the  case  of  hemj)  lines,  whose  fibers  are  very 
brittle,  though  very  strong.  In  the  effort  to  diminish  the  lengths  of  the 
fakes,  exi)eriment8  were  made  with  boxes  of  lesser  length  and  width 
than  those  used  in  service  at  present.  This  required  the  faking-pins  to 
be  longer.  This  alteration  demanded  a  much  deeper  faking-box  and 
one  that  had  to  have  some  method  devised  to  hold  it  at  the  proper  in- 
clination when  about  to  fire.  This  form  of  box  failed  for  the  following 
reasons,  namely :  the  faking-pins  were  so  long  that  they  bent  toward 
each  other  unduly  in  the  process  of  faking,  rendering  it  somewhat  diffi- 
cult to  disengage  the  line  from  them  at  the  critical  moment,  and  bring- 
ing such  a  strain  upon  the  frame  that  it  was  liable  to  split.  To  remedy 
these  defects,  the  frames  and  faking-juns  would  have  to  be  made  heavier 
and  longer,  which  would  a<ld  to  the  weight  of  the  box;  a  result  not  de- 
sired. Increasing  the  depth  of  the  box  weakened  it  and  made  it  more 
liable  to  be  broken  by  the  successive  impacts  of  the  vibrating  fakes, 
which  are  always  severe.  It  was  found  advisable  to  keep  the  height  of 
the  pins  the  same  as  at  present  and  to  make  the  boxes  of  a  size  just 
capable  of  holding  the  shot-lines,  provided  that  in  no  instance  should 
the  boxes  be  longer  than  three  feet.  Four  sizes  of  boxes  were  used, 
marked,  respectively,  A,  B,  C,  and  D.  Boxes  A  and  B  are  the  sizes  now 
used  in  the  service ;  C  and  D  were  designed  and  used  with  lines  !N"o.  5  and 
^o.  3 J,  respectively.  It  was  found  that  the  life  of  a  wooden  faking-box, 
when  heavy  charges  of  powder  are  used,  is  short.  The  vibrations  of  the 
line,  especially  the  lateral  ones,  which  originate  in  the  change  of  the  line 
from  tier  to  tier  of  fakes,  are  powerful  enough  to  split  the  ends  of  the 
box  and  to  start  the  dovetailing  after  a  few  shots.  In  fact,  the  ends  of  the 
box  are  sometimes  split  at  the  first  fire.  The  split  usually  occurs  about 
four  inches  from  top  of  the  box.  The  natural  vibrations  of  the  line,  due 
to  its  iKwition  in  the  tiers  of  fakes,  would  be  in  diagonal  planes  nearly  at 
right  angles  to  each  other  j  this  gives  rise  to  a  resultant  vibration,  whose 
plane  is  variable,  depending  on  several  changing  circumstances.  When 
this  resultant  plane  happens  to  assume  a  position  perpendicular  to  the 
bottom  and  longer  axis  of  the  faking-box,  either  the  bottom  or  the  up- 
permost side  of  the  box,  and  sometimes  both,  are  liable  to  be  split.  The 
l>lane  of  resultant  vibration  is  so  unstable  in  position,  that  this  does  not 
often  occur ;  the  ends  are  much  more  apt  to  be  split.  It  was  found  that 
the  interior  edges  of  the  box  acted  as  knife  edges,  cutting  the  rapidly 
paying-out  lines,  and  this,  too,  when  the  boxes  are  made  of  soft  pine 
and  the  edges  are  angles  of  OOo.  The  velocity  of  the  passage  of  the 
line,  together  with  the  striking  due  to  the  vibrations,  compensated  for 
the  unfavorable  nature  and  material  of  the  knife  edge.  The  edges  Avere 
rounded,  and  no  further  difficulty  was  experienced  from  that  cause.  Some- 
times  the  entire  line  was  candied  out,  the  end  being  taken  in  some  in- 
stances more  than  100  feet  in  front  of  the  box.  Should  this  occur  in  serv- 
ice, the  shore  end  might  be  carried  out  into  the  water  and  be  beyond  the 
resell  of  the  surfmen,  though  perfectly  sucessful  in  all  other  paiiiiculars. 
To  prevent  this,  a  small  notch,  about  the  sizeof  the  diameter  of  the  shot- 
line,  is  cut  in  the  side  of  the  box,  and  all  it«  edges  and  comers  carefully 
rounded  and  smoothed.  Similar  notches  (which  need  not  be  rounded) 
are  cut  in  each  side  of  the  "false''  bottom.    Then,  after  faking  the  line, 
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the  operator  leads  the  end  in  his  hand  down  one  side  of  the  tiers  of  fakes 
to  either  of  the  notches  in  the  "false"  bottom,  and  the  assistant  puts  the 
faking-box  over  the  rope  and  pins,  with  the  notch  in  the  box  on  the  side 
where  the  line  is  led  out;  this  allows  the  box  and  frame  to  be  fastened 
together  without  trouble,  and  leaves  the  shore-end  of  the  line  hanging 
from  the  box.  In  firing,  the  notched  side  of  the  faking-box  is  placed  upper- 
most and  the  protniding  end  made  fast  to  another  line  on  shore,  to  obviate 
the  danger  of  its  loss  by  being  hauled  out  to  sea.  In  the  service  boxes, 
the  frames  and  boxes  are  held  together  by  two  staples  and  a  hook.  The 
latter  was  always  coming  out,  exposing  the  frame  and  line  to  the  chances 
of  falling  and  becoming  entangled  in  transportation.  Hasps  and  turn- 
buttons  were  tried  on  the  exx>erimental  boxes;  these,  though  safe,  some- 
times gave  trouble  in  getting  ready  for  firing  when  in  great  haste,  and, 
the  button  being  on  the  box,  it  was  thought  to  give  an  opportunity  for 
the  line,  when  vibrating  or  whipping,  to  catch  and  be  cut  off.  Hasps, 
staples,  and  lever  snap-hooks  are  now  recommended  for  trial.  The 
boxes  now  made  have  the  corners  strengthened  for  about  five  inches 
with  yellow-metal  (an  alloy  of  tin  and  copper)  angle-pieces  at  each  cor- 
ner, near  the  bottom — top  when  in  position  for  firing. 

XI.  EXTENT  OF  RANGE  OF  SHOT-LINE. 

In  most  all  of  the  accounts  of  trials  and  experiments  with  line-carrying 
apparatus,  the  subject  of  range  seems  to  be  the  only  one  considered. 

If  the  attention  of  inventors  is  called  to  the  fact  that  acottroo^  also  is 
in  some  degree  required,  they  immediately  wander  from  the  point,  and 
bring  up  the  fact  of  the  slight  deviation  of  their  projectiles  from  the 
plane  of  fire  as  conclusive  evidence  that  their  method  is  perfect. 

The  minimum  lateral  deviation  or  accuracy  with  which  a  line  can  be 
extended  a  given  distance  is  a  matter  of  vastly  more  importance  than 
apparently  has  ever  been  accorded  by  experimenters.  The  deviation  of 
the  projectile  is  seldom  excessive,  while  the  bowing  or  drift  of  the  line 
may  be  out  of  all  proportion. 

What  advantage  accrues  if  a  range  of  a  mile  be  obtained  when  at  every 
shot  the  line  falls  clear  of  the  vessel  by  perhaps  many  yards,  due  to  the 
lateral  drift  of  the  line  from  the  ett'ect  of  the  wind  I  The  drift  or  lateral 
deviation  of  the  shot-line  from  the  plane  of  fire  increases  with  the  light- 
ness of  the  line,  the  increase  in  the  angle  of  elevation  of  the  gun,  and 
the  diminution  of  axial  tension  ux)on  the  line;  and,  lastly,  it  depends 
greatly  upon  the  horizontal  angle  that  the  directions  of  transverse  winds 
make  with  the  plane  of  fire.  The  eftect  of  the  wind  is  greatest  when  this 
angle  is  9(P  or  blowing  directly  across  the  plane  of  fire.  With  light  lines, 
longer  ranges  but  less  accuracy  are  obtained.  The  greatest  range  on 
record  for  a  mortar  and  hne-carrjing  projectile  was  obtained  with  gun 
A  and  a  Silver  Lake  braided  luien  line  No.  3J.  This  range  was  6941 
yards,  measured  distance. 

The  greatest  range  heretofore  obtained  ^vith  a  mortar  was  631  yards, 
reported  by  Captain  Ottinger.  How  accurately  this  range  was  measured, 
or  whether  the  distance  was  only  estimated,  or  what  size  of  line  was  used 
is  unknown  to  the  writer;  but  that  the  mortar  was  very  much  heavier 
than  the  one  used  in  the  case  above  cited  is  beyond  doubt. 

A  range  of  400  yards  is  understood  to  be  about  the  maximum  range 
necessary  for  the  requirements  of  the  service  along  our  coasts,  and  it  is 
not  probable  that  a  hawser  and  life-car  can  be  used  with  success  over 
even  so  great  a  distance. 
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XII.  VELOCITY  OF  THE  WIXD. 

The  velocity  of  the  wind  given  in  the  tables  of  fire  is  not  the  actual 
velocity  at  the  instant  of  firing.  The  results  are  the  mean  velocities  of 
the  wind  during  the  intervals  between  the  shots.  This  interval  varies 
generally  from  10  minutes  to  40  minutes.  The  method  of  obtaining  the 
velocities  is  as  follows :  A  reading  of  the  anemometer  was  taken  a  few 
minutes  before  the  first  shot  upon  any  given  day,  together  with  the  time 
of  observation ;  the  second  reading  was  taken  directly  after  the  first  shot ; 
the  third  reading  was  taken  diiectly  after  the  second  shot^  and  similarly 
for  the  subsequent  shots.  From  these  times  and  readings  the  mean 
velocity  of  the  wind  during  the  interv^als  was  computed. 

It  was  found  by  observation  that  the  velocity  of  the  wind  was  con- 
stantly changing  and  came  in  variable  puffs ;  that  it  would  freshen  up 
for  a  moment  or  two  and  then  die  away  more  or  less.  The  intervals  be- 
tween the  observations  would  often  comprise  several  of  these  alternate 
maximum  and  minimum  periods.  In  order  that  the  mean  velocity  (the 
one  recorded)  should  always  fall  helotc  the  actual  velocity  at  the  instant 
of  firing,  the  piece  was  not  fired  until  the  wind  freshened  and  was  blow- 
ing with  its  greatest  force. 

The  surface  velocity  of  the  wind  appeared  generally  to  be  less  than 
that  above  the  ground  at  the  summit  of  the  trajectory.  This  was  seen 
in  the  effect  upon  the  line,  especially  when  the  wind  was  blowing  directly 
across  the  plane  of  fire.  The  anemometer  for  surface  velocities  was 
always  placed  opposite  the  200-yard  stake,  except  during  the  last  few 
days  of  the  experiments,  when  it  was  situated  50  yards  in  front  and  to 
the  right  of  the  firing-point.  It  would  have  been  placed  near  the  300- 
yard  stake,  but  for  the  fact  that  the  labor,  already  great,  of  walking  down 
and  back  after  every  shot  would  have  been  increased.  Tne  writer  took  aU 
readings  himself,  and  either  loaded  the  piece  or  was  present  every  time 
it  was  loaded  and  fired  during  the  experiments.  This  necessitated  a 
great  deal  of  toil  through  the  sand. 

During  many  gales  and  storms  for  the  past  year  observations  were 
made  as  to  the  frequency  in  duration  of  the  temporary  lulls  of  the  wind. 

These  were  found  in  the  generality  of  cases  to  occur  often  and  to  last 
for  a  varying  interval  of  time,  ranging  from  7  to  20  seconds.  Now,  ex- 
periments show  that  line-carrying  projectiles  rarely  occupy  more  than 
8^  seconds  in  their  flight,  and  that  it  takes  from  5  to  15  seconds  more 
for  the  line  to  settle  to  the  ground,  depending  upon  the  angle  of  eleva- 
tion at  which  the  gun  is  fired  and  the  weight  of  the  line.  Here,  then,  for 
extreme  cases  it  may  be  seen  that  an  interval  of  about  25  seconds,  and  in 
ordinary  cases  about  half  that  period,  is  required  to  fire  the  piece  and 
to  allow  the  shot  to  describe  its  trajectory  and  the  line  to  settle  upon  the 
ground  or  water.  Therefore  the  piece,  in  case  of  wreck,  should  be  pre- 
pared for  firing,  and,  with  lanyard  taut,  the  gunner  should  await  the 
favorable  lull  or  moment  of  least  violence  in  the  gale,  and  then  fire  the 
piece  without  loss  of  time. 
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CHAPTER    II. 

LIFE-SAVIXG  APPAEATUS. 

RECOMMENDATIONS. 

The  following  gims  and  projectiles  are  recommended  for  the  Life-Sav- 
ing  Service : 

The  caliber  of  the  gun  will  depend  upon  the  size  of  line  used  and  the 
range  required. 

For  ranges  of  300  yards  and  less,  with  heax-y  lines  (larger  than  No.  7), 
a  3-inch  gun  should  be  used. 

For  ranges  of  400  yards  and  less,  with  senice  braided  lines  between 
Nos.  4  and  7,  a  2.5-inch  bronze  gun  should  be  used. 

For  ranges  of  250  yards  and  less,  with  service  lines  between  Nos.  4 
and  7,  a  2-iuch  bronze  gun  will  be  sufficient. 

It  wiU  be  seen  by  comparing  the  above  recommendations  with  the 
records  of  firing  that  the  writer  has  allowed  a  wide  margin  or  factor  of 
safety,  as  far  as  range  is  concerned,  for  even  the  2-inch  bronze  gun  (B) 
has  no  recorded  range  of  less  than  278  yards,  and  that,  too,  with  a  heavy 
Ko.  7  line. 

I.  BKONZE  LIFE-SAYIXG  GUNS. 

These  guns  are  intended  to  be  used  in  connection  with  projectiles  hav- 
ing lines  attached  to  them  for  the  purpose  of  effecting  communication 
between  the  shore  and  stranded  vessels ;  or,  under  favorable  circum- 
stances, they  may  be  used  on  shipboard  for  thromng  lines  to  the  shore. 
These  guns  are  chill-cast,  having  smooth  bores  of  2",  2''.5,  and  3''  in 
diameter,  respectively. 

1.  2.5-INX'H  LIFE-SAVING  GUN. 
[Model:  Brouze  gun  C.     Caliber:  2.5  inches =6.35  centimeters.] 

(Plate  Y.) 

The  exterior  of  this  gun  is  divided  into  four  principal  parts,  ^iz,  the 
hreeehy  tliejirst  reinforce^  the  second  reinforce^  and  the  chase. 

The  breech  is  a  hemis^jhere,  whose  radius  is  equal  to  the  semi-diameter 
of  the  first  reinforce. 

The  first  reinforce  is  cylindrical,  and  extends  from  the  base  of  the 
breech  to  a  point  in  front  of  the  axis  of  the  trunnions. 

The  second  reinforce  is  a  short  frustimi  of  a  cone,  joining  the  first  re- 
inforce to  the  chase.  The  latter  is  cylindrical,  and  is  of  a  lesser  diame- 
ter than  the  first  reinforce. 

The  chase  is  terminated  in  front  by  the/aoe  of  the  piece,  without  any 
swell  of  the  muzzle  or  muzzle-baud.  The  cascabel  and  trumiions  are 
short  cylinders. 

The  rimbases  luiite  with  the  exterior  surface  of  the  gun  by  tangent- 
curved  surfaces. 

The  vent-piece  is  of  copper.  The  vent  is  perpendicular  to  the  axis  of 
the  bore,  and  is  1.25  inches  (=3.175  centimeters)  from  the  bottom  of  the 
bore. 

The  bore  is  cvlindrical,  and  is  terminated  at  its  lower  extremitv  by  a 
hemispherical  chamber,  ])y  which  term  it  is  proposed  to  designate  the 
bottom  of  tlie  bore. 
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Xomenclature. 

A — Breech.  F — Bore. 

B — First  reinforce.  G — Trunnions. 

C — Second  reinforce.  H — RimbaneM. 

D — Chase.  I — Cascabel. 

E— Chamber  V— Vent. 

BimensionSj  etc. 

luches.    Centim'rs. 

Diameter  of  first  reinforce 5.5   =  13.97 

Diamer  of  chase 4.5   =  11.43 

Diameter  of  bore 2.5   =  6.35 

Diameter  of  trannions ^ 2.0  =  B.08 

Diameter  of  rimboses 2.8   =  7.112 

Diameter  of  caacabel  1.5  =  3.81 

Diameter  of  vent 2  =  .508 

Radiusof  breech 2.75=  6.985 

Radius  of  chamber 1.25=  3.175 

Radiusof  chase 2.25=  5.715 

Length  of  first  reinforce 8.50=  21.59 

Length  of  second  reinforce 2.00=  5.08 

Length  of  chase 9.5   =  24.13 

Length  of  bore,  exclusive  of  chamber 18.75=:  47.624 

Total  length  of  bore 20.00=  50.799 

Length  of  trunnions 2.0   =  5.08 

Length  of  rimbases 1    =  .254 

Length  of  cascabel 1.5  =  3.81 

Distance  of  vent  from  bottom  of  bore 1.25=  3.175 

Distance  between  the  rimbases 5.7   =  14.478 

Total  length  of  piece 24.25=  61.594 

Weights, 

Lbs.  KiloA. 

Weight  of  piece 108.25^49.096+ 

Preponderauce 1.5   =  0.G80+ 

2.  2-INCH  LIFE-SAVINa  GUN. 
[ Model :  Bronze  gun  B.    Caliber :  2  inches  =  5.0S  centimetera.  ] 

(Plate  IV.) 

This  gan  is  of  tlie  same  general  form  as  gun  "  C ''  (2''.5),  but  is  niu  eh 
smaller  and  lighter. 

N'omeneJnture. 

A — Breech.  F— Bore. 

B — First  reinforce.  G — Trunnions. 

C — Second  reinforce.  H—  Cascabel. 

D— Chase.  V— Vent. 
E — Chamber. 

DimeimonSj  &c. 

luches.      Centim'rs. 

Diameter  of  first  reinforce ". 4.0  =  lO.lG 

Diameter  of  chase 3.5  =  el.89 

Diameter  of  bore 2.0   =  5.08 

Diameter  of  trunnions 1.75=  4.445 

Diameter  of  cascabel 1.5   =  3.81 

Diameter  of  vent 2   =  .508 

Radius  of  breech 2.0   =  5.08 

Radius  of  chamber 1.0   =  2.54 

Radius  of  chase •» 1.75=  4.445 

Length  of  first  reinforce 8.0   =  20.32 

Length  of  second  reinforce 1.0   =  2.54 

Length  of  chase 9.0   =  22.86 
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Leu ptli  of  bore,  exclusive  of  cliamber • 17.0  =  43.179 

Total  len(?th  of  bore 16.0  =  45.719 

Length  oi  trunnions •. 1.5  =  3.81 

Length  of  cascabel » 1.5  =  3.81 

Distance  of  vent  from  bottom  of  bore 1.25  =  3.175 

Distance  between  the  rimbases 4.0  =  10.16 

Total  length  of  gun 21.5  =  54.609 

WeigJiU. 

Lbs.  Kilos. 

AVcij^ht  of  piece 54.25   =  24.607+ 

Prcpondorauce 1 1.0     =       .4534- 

[XoTE. — ^A  3-iiicli  (=7.62  centimeters)  gun  may  be  made  differing  but 
slightly  in  weight  and  dimensions  from  the  2J-inch  above  given.  The 
model  is  essentially  the  same  in  both.] 

11.  TEOJECTILES. 

1.  2.5-INCH  PROJECTILE. 

Diameter,  2.5  inches =6.35  centimeters. 

(Plate  XXII.) 

This  is  a  solid  cast-iron  shot.  The  form  is  cylindro-ogival.  A  frustum 
of  a  cone  forms  the  base. 

The  radius  of  the  ogival  head  is  equal  to  one  diameter  of  the  shot.  A 
wrought-iron  shank  is  screwed  into  the  base,  having  an  eye  at  its  poste- 
rior extremity  for  attaching  the  shot-line. 

Diynensions. 

Inches.        Ceutm'n. 

Total  length 15.7     —  39.877 

Length  of  ogival  head • 2.17  =  5.5118 

Radius  of  head '  2.5     =  6.350 

Length  of  cylindrical  part 12.43  =  31.5712 

Diameter  of  cylindrical  part 2.5     =  6.350 

Length  of  frustum 1.1     =  2.794 

Diameter  of  smaller  base  of  frustum 1.35  =  3.429 

Shank— Total  length 6.5     =  16.510 

Length  of  screw 1.5     =  3.810 

Diameter  of  screw 1.0     =  2.540 

Length  from  plane  of  base 5.0     =  12.700 

Distance  from  base  to  center  of  eye-hole 4.5     =  11. 430 

Diameter  of  eye-hole \ 4     =  1.016 

AVidthateye LO     =  2.540 

Thickness  at  eye 4     =  1.016 

Diameter  of  neck 625=  1.5875 

Distance  of  center  of  gravity  from  plane  of  base 7.45  =  18.923 

Weight 

Lbs.  Kilos. 

Weight,  about 19    =     8.61-f 

2.  2-INCH  PROJECTILE. 

Diameter,  2  inches =5.08  centimeters. 
(Plate  XVni.) 

This  pix)jectile  is  similar  to  the  larger  calibers,  being  cylindro-ogival 
in  form,  with  a  conical  frustum  for  its  base.  The  radius  of  the  ogival 
head  is  equal  to  one  diameter  of  the  shot.    The  body  is  of  cast  iron. 
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An  axial  cavity,  bored  fix)in  the  ba«e,  runs  nearly  the  whole  length  of 
the  projectile.  Into  this  cavity  melted  lead  is  poured  and  allowed  to 
cool,  after  which  the  shank  is  screwed  in.  The  lead  increases  the  weight 
of  the  shot  without  increasing  its  volume. 

Dhneiisions, 

Inches.  Centim'riil 

Total  len^rth 15.0  =  38.090 

Length  of  ogival  head 1.73  =    4.3942 

Radius  of  head 2.0  =    5.0H0 

Length  of  cylindrical  part 12.27  =  31.1148 

Diameter  ot  cylindrical  part 2.0  =    5.080 

Length  of  frustum 1.0  =    2.540 

Diameter  of  smaller  base  of  frustum 1.375  =    3.4925 

Axial  cavity— Total  length 13.5  =  34.289 

Length  filled  with  lead 12.0  =  30.479 

Diameter 1.0  =    2.540 

Shank— Total  length 6.5  =  16.510 

Length  of  screw-thread 1.5  =    3.810 

Diameter  (exterior)  of  screw-thread 1.1  =    2.794 

Length  from  plane  of  base 5.0  =12.700 

Distance  from  base  to  center  of  eye-hole 4. 5  =  11.430 

Diameter  of  eye-hole 4  =    1.016 

Widthateye LO  =    2.54 

Thickness  at  eve 4  =    1.016 

Diameter  of  neck 5625  =    1.42875 

Distance  of  center  of  gravity  from  base 7.0  =17.78 

Weight, 

Lbs.  Kilos. 

Weight,  a  little  more  than 13  =    5.896 

3.  3-mCH  PROJECTILE. 

Diameter,  3  inches  =  7.G2  centimeters. 

(Plate  XI.) 

This  is  an  elongated,  solid,  cast-iron  smooth-bore  projectile.  In  form 
it  is  cylindro-ogival,  with  a  frustum  of  a  cone  for  its  base. 

The  radius  of  the  ogival  head  is  equal  to  the  diameter  of  the  shot. 

The  edges  or  angles  about  the  base  are  slightly  rounded. 

A  shankj  or  eye-bolt,  of  wrought-iron  is  screwed  into  the  base  of  the 
projectile  to  serve  as  a  point  of  attachment  for  the  shot-line. 

I>imensions. 

Inches.  Centiin'ra. 

Totallength 13.8  =  35.051 

Length  of  ogivalhead 2.6  =    6.604 

Radius  of  head 3.0  =    7.6:^0 

Length  of  cvlindrical  part 9.9  =  25.146 

Diameter  of  cylindrical  part 3.0  =    7.620 

Length  of  frustum 1.3  =    3.302 

Diameter  of  smaller  base  of  frustum 1.7  =    4.318 

Shank— Total  length 6.5  =  16.510 

Length  of  screw 1.5  =    3.810 

Diameter  of  screw 1.0  =    2.540 

Length  from  plane  of  base 5.0  =12.700 

Distance  from  base  to  center  of  eye-hole 4.5  =  11.430 

Diameter  of  eye-hole 4  =    1.016 

Widthateye 1.0  =    2.540 

ITiicknessat  eye 4  =    1.016 

Diameter  of  neck 625    =    1.5875 

Weight 

Lbe.  KiloA. 

Weight  about 23  =  10.432 
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III.  GUN-CARRIAGES. 

The  carriages  or  beds  for  these  guns  are  shown  in  the  accompanying 
drawings,  which  are  sufficiently  explanatory.  The  cheeks  and  front 
transom  are  of  wood,  and  all  other  parts  are  made  of  metal ;  wrought 
iron  in  the  two  already  made. 

WEIGHTS. 

1.  Carriage  for  2.5  and  3  inch  guns. 
.  (Plate  XXYII.) 


|Lb8. 

For  giiii  C,  carriage  and  quoin 54.25 

For  gun  G,  carriage  alone  (49.41  lbs.)  say 5(^0 

2.  Carriage  for  24nch  gun — {Qun  B,) 


Kiloii. 
=  24.607-1- 
=  22.  G6 


(Plate  XXVI.) 


Lbci. 


Kilon. 

=  15.  H76 
=  15. 11H5 


Weight  of  carriage  and  quoin 35.0 

Weight  of  carriage  alone 33.5 

IV.  FAKING-BOXES. 

Fakiug-box  A  should  be  used  for  lines  Xos.  6  and  7. 
Fakiug-box  B,  for  braided  lines  Nos.  4  and  4J. 
Faking-box  C,  for  braided  line  ^o,  5. 
Faking-box  D,  for  braided  line  No.  3J. 

V.  SHOTLmES. 

The  Silver  Lake  Company's  braided  linen  lines  Xos.  3 J,  4,  4J,  5,  6^  and 
7,  should  be  preferred.  No.  3J  is  advisable  where  extreme  range  is  re- 
(piired.  The  others  may  be  used  in  ordinary  cases.  The  "  water-proof 
finish''  should  be  required. 

VI.  IMPLEMENTS,  &C. 

The  following  list  of  minor  implements  and  articles  should  go  with 
each  gun : 

LIST. 


Sponge  and  rammer. 
Wiping-rod  and  wiper. 
2  priming-wires. 
Lanyard. 
Combination  level. 

Gunnei'^s  haversack. 
Cartridge-bags,  two  sizes. 
Eriction  primers. 
Quick-match  for  2"  gun. 

VIL  SEI^VICE  CIIAKGES  OF  POWDER  (ordinary). 

1.  For  2".5  gun. 

2.  Foil  2"  oiN. 

Number  of  line. 

Weight  of  powder.       ■ 

Knmber  of  line. 

Weight  of  powder. 

6aud7 

Ounces. 
4  to  6 
4  to  6 
4  to  8                  , 

4  and  4i 
5,  G,  and  7 

Ouncfs. 
3  to  4 
3  to  4 
3to6 

3.  For  drills,  3  ounces  should  be  used. 
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CHAPTER  III. 

I.  INSTRUCTIONS. 

Keep  the  bore  of  the  gun  clean  at  all  times.  There  is  often  a  deposit 
left  after  firing,  near  the  seat  of  the  charge,  which  prevents  the  projec- 
tile from  going  entirely  down  to  the  cartridge.  This  deposit  should 
always  be  removed.* 

The  projectiles  should  be  kept  free  from  rust.  The  use  of  emery- 
cloth  and  the  application  of  a  little  oil  will  protect  the  shot  from 

TJlSt. 

In  loading,  always  measure  the  distance  from  the  charge  to  the  muz- 
zle with  the  ramrod  or  wii)er  and  apply  it  to  the  shot.  £i  this  manner 
the  gunner  can  always  tell  whether  the  projectile  is  fully  down  or  ia 
obstructed  by  dirt  or  sand. 

If  the  piece  be  fired  when  the  projectile  is  not  "  home,"  it  strains  the 
gun  unnecessarily. 

II.  DIRECTIONS  FOR  FIRING. 

Having  the  gun  and  apparatus  on  the  ground,  to  prepare  for  firing : 

1.  Select  a  place  where  the  gun  and  carriage  may  recoil  without  strik- 
ing rocks  or  other  obstructions. 

2.  Note  the  position  of  the  vessel  to  be  relieved ;  her  distance  from 
the  shore,  the  direction  and  approximate  force  of  the  wind. 

3.  Place  the  gun  in  position,  making  allowance  for  the  force  of  the 
wind  and  for  the  drift  of  the  hne. 

4.  Place  the  faking-box  and  line  on  the  windward  side  of  the  gun, 
and  two  or  three  feet  from  it — not  more.  The  box  should  be  on  a  line 
with  the  muzzle  of  the  gun.  Loosen  the  hasps,  invert  the  box,  and 
Incline  it  to  the  front  at  an  angle  of  about  45^. 

5.  See  that  the  vent  is  clear  by  inserting  the  priming- wire. 

6.  TVlpe  off  the  shot  with  care,  freeing  it  from  diit  and  sand. 

7.  Remove  the  frame  and  faking-pins,  pressing  at  the  same  time 
gently  upon  the  *'  false "  bottom  to  keep  the  fakes  in  place.  Then  re- 
move the  "false"  bottom  by  lifting  it  slowly  until  clear  of  the  box. 

8.  Seize  the  end  of  the  line,  dra\\ing  out  just  enough  to  reach  to  the 
gun  without  disturbing  the  fakes  in  the  box,  pass  the  end  through  the 
eye-hole  in  the  shank  and  tie  two  or  three  half-hitches  in  it,  drawing 
the  knot  down  close  to  the  eye ;  then  wet  about  three  or  four  feet  of 
the  line. 

[The  wetting  is  a  precaution  that  was  not  taken  in  the  experimental 
fijing,  it  not  being  foiuid  necessary.  It  is  better,  however,  to  err  on  the 
safe  side.] 

9.  Remove  the  tompion  or  muzzle  cover  from  the  piece. 

10.  Insert  the  cartridge. 

11.  Insert  the  projectile  slowly  until  it  rests  upon  the  cartridge. 

12.  Prick  the  cartridge  with  the  priming-wire  to  avoid  disturbiug  the 
elevation  after  being  given. 

13.  Set  the  "combination  level"  to  the  desired  angle. 

14.  Place  the  Tower  arm  of  the  level  lengthwise  upon  the  chase. 

15.  Elevate  the  muzzle  until  the  bubble  of  the  level  stands  at  the 
middle  of  the  tube. 

16.  Adjust  the  quoin. 

17.  Unroll  the  lanyard  and  insert  the  hook  in  the  wire  loop  of  the 
friction  primer. 

•Generally  removed  by  using  wet  sponge.  In  very  cold  weather,  aicoLol  should  be 
used  instead  of  wator,  to  pn,v«^nt  freezing. 
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18.  Insert  the  primer  gently  in  the  vent. 

19.  Stand  clear  of  the  line. 

20.  Fire  the  piece. 

Note. — K  any  of  the  fakes  should  slide  from  the  box  to  the  ground, 
place  the  loose  line  in  small  fakes  not  more  than  18  inches  long  in  front 
of  the  box.  The  necessity  for  this  operation  should  be  avoided  if  pos- 
sible. 

III.  ]VIANXER  OF  FAKIXG. 

Faking  is  an  operation  which  requires  some  care.  Any  person  may 
learn  to  do  it  in  a  kind  of  way,  but  it  requires  a  man  who  can  exercise 
a  little  common  sense  to  do  it  well.  Carelessness  and  ignorance  are  the 
most  fruitful  causes  of  want  of  success  in  laying  up  lines  by  this  method. 
Practice  alone  can  make  a  successftil  "  faker."  One  man  may  fake  a 
line,  but,  having  to  attend  to  three  operations  at  the  same  time,  does 
none  of  them  properly.  Two  men  may  put  up  a  line,  but,  as  before, 
there  being  more  operations  than  men,  they  often  fail.  Three  men  can 
fake  a  line  well.  For  convenience  of  reference,  I  will  number  these  men 
Nos.  1,  2,  and  3.  Their  duties  ^vill  be  given  here  consecutively,  but  it 
must  be  understood  that  they  are  performed  simultaneously. 

Duties  of  No.  1. 

2^0. 1  is  the  "  faker,''  and  is  responsible  for  the  condition  in  which  the 
line  is  stowed  away.  He  takes  the  faking-box,  places  it  on  the  ground 
with  the  side  or  top  uppermost,  puts  the  frame  with  the  pins  on  top  of 
it,  seizes  the  ^' false"  bottom  and  lowers  it  into  position  over  the  pins, 
and  stands  at  the  side  facing  the  box.  He  is  now  ready  to  begin  faking. 
The  cord  or  line  is  supposed  to  be  on  the  same  side  of  the  box  as  the 
"faker,"  and  at  some  distance  in  rear  of  him,  in  coils  or  upon  an  impro- 
vised reel. 

1^0.  2  stands  on  the  oi)posite  side  of  tlie  box  from  No.  1  and  facing 
him. 

Ko.  3  is  about  two  yards  behind  No.  1,  and  stands  ready  to  pay  out 
the  line  from  the  reel  or  coil. 

No.  1  seizes  the  end  of  the  line,  with  his  right  hand  draws  it  forward, 
letting  it  pass  close  to  his  right  side,  lays  the  end  along  the  "false" 
bottom  with  the  end  to  his  right.  [It  was  formerly  the  custom  to 
coil  several  yards  of  line  loosely  upon  the  "  false  "  bottom  before  begin- 
ning to  fake ;  this  should  not  be  done ;  no  more  line  should  be  put  on 
the  bottom  than  just  suflftcient  to  reach  the  length  of  the  box,  as  that 
length  will  generally  be  sufficient  to  reach  from  the  box  to  the  gun  in 
loading,  thiLS  avoiding  long  fakes  on  the  ground  and  the  disturbance  of 
the  fakes  in  the  box.]  He  then  leads  the  line  between  the  comer  and 
second  pins  at  the  left-hand  comer  of  the  frame,  on  the  side  of  No.  2, 
brings  it  around  the  corner  pin  and  between  the  second  and  third  pins 
in  the  end  row,  thence  diagonally  across  the  corner  and  around  the  sec- 
ond pin  of  the  side  row  from  left  to  right  (No.  2  holds  down  this  loop), 
thence  back  and  around  third  pin  of  the  end  row  (holding  down  this 
loop  with  the  thumb  and  finger  of  his  left  hand) ;  this  forms  the  first 
fake  in  the  first  tier.  Repeating  this  operation,  he  forms  a  tier  of  diag- 
onal fakes  and  brings  up  at  the  right-hand  corner  on  his  own  side  of  the 
box,  and  passing  the  line  around  the  second  and  comer  pins  of  the  end 
row  (on  the  right)  between  the  corner  and  second  pins  on  the  side  row 
next  to  him,  he  carries  the  line  along  the  length  of  the  box,  and  out  be- 
tween the  corner  and  second  pins  in  the  left-hand  end  row,  and  around 
the  comer  and  second  pin  in  the  row  on  the  side  towards  him,  thence 
across  the  comer  and  around  the  second  i)in  in  the  end  row,  then  back 
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around  the  third  pin  in  the  side  row,  forming  the  first  fake  of  the  second 
tier. 

The  second  tier  will  end  at  the  right-hand  corner  on  the  side  opposite 
the  faker,  when  the  Une  is  caiTied  in  a  simUar  manner  along  the  frame 
on  the  side  of  No.  2  to  the  left-hand  comer  on  that  side,  where  the  third 
tier  begins. 

Thus,  it  will  be  seen  that  the  odd  numbers  of  tiers  begin  at  the  left- 
hand  comer  on  the  side  opposite  to  the  faker,  while  the  second,  fourth, 
sixth,  &c.,  or  even  numbers  of  tiers  begin  always  at  the  left-hand  comer  on 
the  side  upon  which  the  faker  stands. 

No.  1  continues  this  operation  of  faking  with  his  right  hand  and  hold- 
ing down  the  loops  nearest  to  him  with  his  left  until  the  pins  are  filled, 
then  if  any  line  be  left  unfaked  he  coils  it  loosely  on  top  of  the  tiers  and 
passes  the  end  down  on  one  side  to  the  notch  in  the  "  false"  bottom. 

Nos.  1  and  2  take  hold  of  the  frame,  one  at  each  end,  lift  it  off  the  box 
and  place  it  on  the  ground. 

No.  3  seizes  the  box  and  inverts  it  over  the  faking-pins  and  line,  with  the 
notched  side  over  the  loose  end  of  Une,  which  is  allowed  to  extend  out 
for  about  a  foot.  No.  1  holds  this  end  in  the  notch  of  the  "  false  "  bot- 
tom until  the  box  is  adjusted  in  position,  when  Nos.  2  and  ^3  close  and 
fasten  the  hasps.    The  box  and  line  are  now  ready  for  transportation. 

Duties  of  No.  2. 

No.  2  takes  his  place  opposite  to  No.  1,  the  box  with  the  faking-pins 
being  between  them.  His  duty  is  to  press  down  and  hold  the  loops  in 
place  on  his  side  of  the  firame  as  fast  as  No  1  passes  them  over  the  pins : 
when  the  faking  is  completed  he  assists  No.  1  in  moving  the  firame  and 
line  firom  the  box  to  the  ground,  and  fastens  the  hasp  at  one  end  of  the 
box. 

Duties  of  No.  3. 

The  position  of  No.  3  is  about  6  feet  or  less  in  rear  of  No.  1.  He  puUs 
the  line  from  the  reel  (which  may  be  mounted  upon  a  temporary  stand 
or  frame)  or  coil,  disentangles  it,  removes  all  knots  or  kinks,  and  pays  it 
out  to  No.  1,  who  fakes  it  up.  The  ease  and  rapidity  with  which  No.  1 
fakes  will  depend  greatly  upon  the  manner  in  which  No.  3  pays  out  the 
line.  If  he  does  not  give  enough  slack,  No.  1  will  draw  the  fakes  too 
tightly  around  the  pins,  bending  and  drawing  them  together  at  the  top, 
bringing  unnecessary  strain  upon  the  frame,  and  in  exceptional  cases 
bending  the  frame  so  much  that  the  hasps  cannot  be  fastened.  The  same 
effect  wiU  be  produced  if  No.  3  permits  too  much  slack,  as  then  the  ex- 
tra weight  and  effort  causes  No.  1  to  wind  too  tightly.  No.  3  must  obey 
the  directions  of  No.  1  in  paying  out  line,  and  accommodate  himself  to 
the  rapidity  of  action  of  the  faker.  Strict  attention  and  frequent  prac- 
tice are  necessary  to  acquire  any  degree  of  skill  in  this  manipulation. 
No.  1  has  the  tedious  and  tiresome  part  to  perform  in  this  operation. 
He  must  be  especially  careful  not  to  draw  the  loops  too  tightly  around 
the  pins  5  this  he  unconsciously  will  be  sure  to  do  without  the  exercise 
of  great  caution.  He  should  instruct  No.  3  in  regard  to  the  rapidity  of 
passing  the  line.  When  faking,  he  should  always  leave  the  fakes  as 
loose  upon  the  pins  as  he  thinks  is  necessary,  and  then  leave  them  a 
little  looser. 

It  is  almost  impossible  for  one  man  to  fake  a  line  without  drawing  it 
too  tight ;  besides  which,  it  is  a  long  and  toilsome  process.  Two  men 
can  do  it  but  little  bettor,  since  No.  2  can  render  No.  1  no  assistance  in 
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drawing  the  line  from  the  reel  or  coil.  Three  men  should  always  be 
employed  when  possible.  Practice,  and  a  gi^at  deal  of  it,  alone  can 
make  an  expert  faker. 

Intelligent  instruction  by  ilhistration  should  be  given  to  new  men 
until  they  thoroughly  understand  the  method,  for  faulty  customs  and 
habits  when  formed  are  not  easily  corrected. 

Frequent  drills  in  faking  should  be  maintained  by  the  keepers  of  sta- 
tions, during  which  all  the  sui*finen  should  be  taught,  not  only  how  to 
fake,  but  how  to  do  it  well  and  rapidly. 

An  ordinary  faker  with  two  good  assistants  can  put  up  600  yards  of  No. 
7  line  in  from  25  to  28  minutes.  A  clumsy  man  will  generally  be  from 
40  to  50  minutes  putting  up  the  same  line. 

It  must  be  remarked,  how^ever,  that  the  more  rapid  the  faking  the 
greater  the  danger  of  getting  it  too  tight  upon  the  pins. 

lY.  COXCLUSIOX. 

In  the  use  of  this,  as  of  all  other  apparatus,  a  certain  degree  of  care 
and  common  sense  must  be  constantly  exercised  by  those  who  have  it 
in  charge.  The  best  and  most  perfect  api)aratus  in  the  world  will  prove 
a  miserable  failure  in  the  hands  of  ignorance  and  carelessness.  The 
necessity  for  thorough  instruction  and  frequent  practice  is  nowhere  so 
urgently  called  for  as  in  the  fitting  of  men  to  handle  efficiently  the  ap- 
pliances for  saving  human  life. 
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PART  II. 

CHAPTER  I. 

BllOXZE  LITE-SAVIXG  GUNS. 

The  term  "  life-sa^^ng  guns  "  is  here  used  to  designate  such  ordnance 
as  may  be  emi)loyed  to  effect  communication  between  stranded  vessels 
and  the  shore,  by  throwing  a  projectile  carrying  a  line  from  the  shoi^ 
over  a  vessel,  or  from  a  vessel  to  the  shore. 

The  guns  and  mortar  treated  of  in  this  chapter  are  given  in  the  chro- 
nological order  of  their  prei)aration  for  experimental  firing. 

Section  I.    BIFLED  MORTARS. 

3-INCH  MUZZLB-LOADtNG  BIFLED  MORTAR. 

(Plate  I.) 

DESCRIPTION. 

This  piece  is  made  from  an  old  bronze  gun  which  was  found  among  a 
lot  of  captured  ordnance.  The  gun  is  of  an  obsolete  pattern  and  its 
history  is  unknown.  It  was  prepared  under  the  direction  of  "  The  Ord- 
nance Board,"  United  States  Army,  for  making  experiments  in  connec- 
tion with  the  United  States  Life-Saving  Service. 

The  muzzle  was  cut  off  5".4  from  the  trunnions,  and  a  muzzle-band  or 
cylindrical  (exterior)  ring  5"  in  length  screwed  on  as  shown  in  the  plate 
(Plate  I,  Fig.  1). 

The  rifling  consists  of  3  grooves,  (K'.75  wide  and  O'M  deep.  The 
grooves  begin  1''.25  in  front  of  the  chamber  and  reach  their  full  depth 
at  2^'  from  the  same  plane. 

The  ramp,  joining  the  surfaces  of  the  bore  and  the  bottom  of  the 
grooves,  is  O'^.TS  in  length. 

The  grooves  are  rectangular  in  section  with  the  comers  slightly 
rounded.  The  exterior  tapers  slightly  from  the  base  ring  to  the  trun- 
nions. The  old  vent  had  been  filled  up  and  a  new  one  with  a  copper 
bouche  inserted. 

The  axis  of  the  trunnions  is  below  that  of  the  piece.  The  chamber  is 
cylindro-spherical. 

Dimensions, 

Total  length 26.25  incbes. 

Total  length  of  bore,  including  chamber 20.25  inches. 

Diameter  of  base  ring 6.2   inches. 

Diameter  in  rear  of  trunnions 5.1    inches. 

Diameter  at  vent 5.7    inches. 

Diameter  in  front  of  chamber 5.65  inches. 

Diameter  at  muzzle 5.35  inches. 

Diameter  of  bore .- 3.0   inches. 

Diameter  of  chamber 2.5   inches. 

Total  length  of  chamber 2.75  inches. 

Length  oi  cylindrical  part  of  chamber , 1.50  inches. 
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Radius  of  bottom  of  chamber 1.25  inches^ 

Length  of  trunnions 1.9   inches. 

Diameter  of  trunnions 2.0    inches. 

Thickness  of  metal  at  vent 1.6   inches. 

Thickness  of  metal  in  front  of  chamber 1.32  inches. 

Thickness  of  metal  at  muzzle 1.1    inches. 

Distance  of  vent  from  bottom  of  chamber 1.5   inches* 

Number  of  grooves 3 

Depth  of  grooves 0.1    inch. 

Width  of  grooves. • 0.75  inch. 

Twist,  one  turn  in  10  feet. 

Vent  piece,  diameter  of  screw 0.75  inch. 

Vent  piece,  diameter  of  head 0.85  inch. 

Vent,  diameter  of 0.2    inch. 

WeighUj  &c. 

Weight  of  ritled  mortar  (converted) 133     pounds. 

Preponderance 43.25  pounds. 

Section  II.     SMOOTH-BORE  GUNS. 

Bronze  was  selected  as  the  metal  fix>m  which  to  cast  the  experimental 
guns. 

The  necessary  calculations  and  drawings  were  made,  and  copies  of  the 
latter,  upon  tracing-linen,  were  placed  in  the  hands  of  the  South  Boston 
Iron  Company,  who  had  undertaken  the  fabrication  of  the  guns. 

I.  BEONZE  GUN  A. 

Caliber,  3  inches=7.62  centimeters  (converted). 

(Plate  II.) 

In  the  plate  this  gun  is  represented  with  the  diameter  of  the  bore  2.5 
inches.  Later,  the  bore  was  enlarged  to  a  diameter  of  3  inches,  as  will 
be  seen  hereafter,  though  the  total  length  of  the  bore  remained  unaltered. 

The  exterior  ot  this  gun  is  divided  into  four  principal  parts,  viz,  the 
hreechj  the  first  reinforce,  the  second  reinforce,  and  the  €h4Me. 

The  breech  is  a  hemisphere  whose  radius  is  equal  to  the  semi-diameter 
of  the  first  reinforce. 

The  first  reinforce  is  cylindrical,  and  extends  fipom  the  base  of  the 
breech  to  a  point  in  front  of  the  axis  of  the  trunnions. 

The  second  reinforce  is  a  short  frustum  of  a  cone,  joining  the  first  re- 
inforce to  the  chase.  The  latter  is  cylindrical,  and  is  of  a  lesser  diameter 
than  the  first  reinforce. 

The  chase  is  terminated  in  front  by  the  face  of  the  piece  without  any 
swell  of  the  muzzle  or  muzzle-band.  The  cascabel  and  trunnions  are 
short  cylinders. 

The  rimbases  unite  with  the  exterior  surface  of  the  gun  by  tangent- 
curved  surfaces. 

The  vent-piece  is  of  copper.  The  vent  is  perpendicular  to  the  axis  of 
the  piece,  and  is  1.5  inches  (3.81  centimeters)  from  the  bottom  of  the 
bore. 

The  bore  is  cylindrical  and  is  terminated  at  its  lower  extremity  by  a 
hemispherical  chamber,  by  which  term  it  is  proposed  to  designate  the 
bottom  of  the  bore.  The  gun  was  designed  for  a  caliber  of  2.5  inches 
(6.35  centimeters). 

When  first  completed,  however,  it  was  bored  out  to  a  caliber  of  only 
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2  inches  (5.08  centimeters),  in  order  to  make  some  preliminary  experi- 
ments with  projectiles  of  that  diameter.  It  was  afterwards  bored  up  to 
cAliber  of  2.5  inches,  and  a  series  of  experiments  made.  Still  later  the 
size  of  the  bore  was  increased  to  3  inches^  and  half  an  inch  was  taken 
trom  the  length  of  each  trunnion. 

The  following  table  gives  the  respective  weights  of  this  gun  after  the 
successive  operations : 


Weight9  of  bronze  gun  A. 


With  bore  2"  in  diamoter  . . 
With  liore  2".5  in  diameter. 
With  bore  3"  in  diameter  . . 


Actual 
weight. 


Pounds. 

137 

127.5 
'     114 


Calculated, 
weight. 


Pounds. 
132. 410 -f- 
122.487+ 


The  theoretical  weight  was  calculated  upon  the  assumx)tion  that  the 
speciiic  gravity  of  the  alloy  was  8.7. 

TEEPONDEEANCE. 

With  2"  caliber,  about 6    ozs.  ("muzzle  preponderance.'') 

With  2".5  caliber 2.5  lbs. 

With  3''.0caliber 6.5  lbs. 

1.  Character  of  the  bronze. 

Tlie  alloy,  as  shown  by  the  fracture,  appe^ired  to  be  very  homogeneous. 
Tlie  action  of  the  metal  in  the  turning-lathe  indicated  great  toughness. 
The  surfaces  of  the  specimens  tested  presented  after  fracture  that  pecu- 
liar blustered  appearance  and  change  of  form  which  is  usually  exhibited 
by  good  bronze  when  subjected  to  great  tensile  strain. 

This  gun  was  cast  muzzle  downward,  and  consequently  the  "riser," 
or  sinking-head,  was  in  rear  of  the  cascabel.  The  si)ecimens  for  testing 
were  taken  from  that  portion  of  the  "riser''  which  was  nearest  to  the 
breech  of  the  gun.    They  were  four  in  number. 

Three  of  the  specimens  were  cut  from  the  exterior  of  the  "riser"  equi- 
distant from  each  other,  measured  circumferentially ;  the  fourth  was  an 
axial  specimen  from  the  same  mass  of  metal.    (See  Plate  III,  Fig.  1.) 

The  axes  of  all  the  specimens  were  parallel  to  the  axis  of  the  gun. 

Screw-threads  were  cut  upon  the  heads  to  fit  them  to  the  holders  of 
the  testing-machine. 

Upon  both  ends  of  the  pieces  were  marked  the  letter  A,  to  designate 
the  gun,  the  letter  H  to  indicate  the  sinking-head,  from  whence  they 
were  taken,  and  the  numbers  of  the  si>ecimens. 

Dimensions  of  specimens. 

Total  length 6.4  inchce. 

Length  of  shonldera 0.2  inch. 

Length  between  Hhouldere 4.0  inchen. 

Jjength  of  heads 1.0  inch. 

I>iamet4^r 0.798  inch. 

Area  of  cross-section 0.5  inch. 

Diameter  of  hea<ls  before  cutting  thread 1.4  inches. 

Diameter  of  heads  after  cutting  thread 1.25  inches 

<See  Plate  III,  Figs.  1,  2,  and  3.) 

Tliese  carefully  turned  and  finished  samples  of  bronze  were  placed  in 
the  hands  of  Mr.  C.  B.  Richards,  engineer  of  the  Colt's  Patent  Fire- Arms 

17  L  s 
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Manufactaring  Company  of  Hartford,  Conn.,  to  be  tested  upon  the  test- 
ing-machine constiiicted  by  that  company.  This  machine  owes  its  present 
accuracy  and  general  excellence  to  the  scientific  ability  of  Mr.  Bichards, 
under  whose  supervision  it  was  constructed.  In  this  place  a  mere  ab- 
stract of  the  results  of  the  tests  will  be  given ;  for  fiirtlier  detailed  in- 
formation in  regaled  to  the  tests  and  the  machine  reference  must  be 
made  to  the  report  of  Mr.  Kichards,  which  will  be  found  upon  subsequent 
pages. 

Te8t9  of  metal  in  hronxe  gun  A. 


Test-number  of  the  specimen. 


Original  mark  on  the  end  of  the  specimen 


Original  minimum  diameter  of  the  specimen 

Minimnm  area  of  cross-section \  2 ft^r'S^ture! .' 

Distance  between  gauge-marks . . . .  [  Aft?r°ftlx;turo." '. 

Greatest  observed  stress  sustained  without  set 

Breaking  stress 

Elastic  resistance,  in  pounds,  per  square  inch  of  orig- 
inal cross-section 

Ultimate  resistance,  in  pounds,  per  square  inch  of  orig- 
inal cross-section  

Greatest  reduction  of  cross-section per  cent. . 

Ultimate  elongation  between  gauge-marks  per  cent.. 


912. 

A.  H.  1. 

0.789 

0.489 

0.283 

3.49 

6.38 

5500. 

28280. 

11000. 

47600. 

4?.l 

54.1 

OlSi 


A.  n.  2. 


0.797 
0.499 
0.292 
8.49 
5.30 
0000. 
28340. 

12000. 

46780. 
41.5 
51.6 


A.  H.  3. 


0.797 
0.499 

I     0.283 
3.49 

•     5.38 
6000. 

I  23740. 

I  12000. 

I 

I  47580. 
43.3 
53.9 


A.  H.  4. 


0.798 
0.5 
0.418 
3.49 
3.95 
3500. 
14220. 

7000. 

28440. 
16.4 
13.3 


Na  915  was  the  axial 


NoTK. — Dimensions  and  areas  are  given  in  inches  and  stresses  in  pounds, 
specimen. 

"The  stresses  were  applied  gradually  in  all  cases." 

"  Observations  to  ascertain  when  a  i)ermanent  set  was  produced  were 
made  after  the  addition  of  each  500  pounds  stress  up  to  the  elastic  limit." 

"The  extensions  produced  by  increasing  the  stress  from  1,000  poimds 
to  3,000  pounds  were  as  follows : 


Test-nomber  of  specimen 

Extensions ten-thousandths  of  an  inch. 

Moduli  of  elasticity millions  of  pounds . 


912. 

913. 

914. 

11. 
12.7 

10. 
14. 

8.5 
16.5 

915. 


10. 
14. 


2.  Mabks. 

The  only  external  mark  ui)on  the  gun  is  the  letter  A  on  to^)  of  the  gun 
between  the  trunnions. 

3.  l^OMENCLATUEE. 


A — Breech. 

B — First  reinforce. 

C — Second  reinforce. 

1>— Chase. 

E — Chamber. 


F— Bore. 
G — ^Trunnions. 
H — Cascabel. 
I — Rimbases. 
V— Vent. 


I) 

di  = 

R  = 
r  = 

r>  = 
/, 


4.  Notation  and  dimensions. 

diameter  of  first  reinforce =6.0    inches. 

diameter  of  chase =  4,5    inches. 

diameter  of  bore =2.5    inches. 

diameter  of  tnmnions =  2.5    inches. 

diameter  of  cascabel n=  2. 0    inches. 

diameter  of  rimbases,  assumed  to  be  cylinders. =3. 5    inches. 

radins  of  breech =  3.0    inchen. 

radius  of  chamber : =  1.25  inches. 

radins  of  chase =  2.25  inches. 

length  of  first  reinforce =7.25  inches. 

length  of  second  reinforce =2.0    inches. 
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23=leii^h  of  chase :...  =  8.75  inches. 

24.= length  of  bore  exclusive  of  chamber =16.75  inches. 

2a=length  of  trunnions =  2.5    inches. 

7Q=lengthof  cascabel =  1.5   inches. 

ZT=length  of  rimbases =  0.1    inch. 

t?i,  v^y  Vz,  &c.,  =  volumes  of  breech,  first  reinforce,  second  reinforce,  &c.,  in  cubic  inches. 
iCi^ara,  j-s,  &c.,= distances  of  centers  of  gravity  of  breech,  first  reinforce,  second  rein- 
force, &c.,  from  plane  of  reference. 

6.  Calculations, 

a.  Volumes. 

A.  Breech — ^hemispherical: 

Volume  =  i  D3  X  .5236  =  J  x  216.  x  .5236  =  t?i  =  56.5485  X  cubic  inches. 

B.  First  reinforce — cylindrical : 

Volume  =  D^x  .7854  x  ?i  =  36  x  .7854  x  7.25  =  i?2  =  204.9886  cubic  inches. 

C.  Second  reinforce — ^frustum  of  a  cone : 

Volume  =  i  ?,  X  .7854  (g^^f )  =  J  •  2  X  .7854  (?^|^^)  =v.- 

43.59  cubic  inches. 

D.  Chase — cylindrical: 

Volume  =  di^  x  .7854  x  Zj  =  20.25  X  .7854  x  8V.75  =  t?4  =  139.1627  cubic 
inches. 

E.  Chamber — ^hemispherical: 

Volume  =  i  da'  X  .5236  =  i .  15.625  X  .5236  =  —  rj  =  4.0906  cubic  inches. 

P.  Bore — cylindrical: 
Volume  =  d^^  x  .7854  x  Z^  =  6.25  X  .7854  X  1675  =  —  t?6  =  82.2213  cubic 
inches. 

G.  Trunnions  (2) — cylindrical :  , 

Volume  =  2  ^3^  X  .7854  xk^2x  6.25  x  .7854  x  2''.5  =  i?^  =  24.5436  cubic 
inches. 

H.  Cascabel — cylindrical: 
Volume  =  ^4*  X  .7854  x  /g  =  4  x  .7854  x  1.5  =  Vg  =  4.71  cubic  inches. 

I.  Bimbases  (2) — cylindrical  (assumed  to  be) : 
Volume  =  2dt?  x  .7854  x  Z^  =  2  x  12.25  X  .7854  x  0".l  =  t7»  =  1.9242  cubic- 
inches. 

Wei^fht 

Cable  inohen.  Cubic  inches. 

tJi=        56.5486  — 1?5=   -     4.0906 

t?3=      204.9886  -t?6=  -  82.2213 

r3=        43.5900  (-)  86.3119 

t?4=      139.1627 

x  444.2899  =  volume  of  gun  less  trunnions,  rimbases,  and 

cascabel. 
(_)  86.3119  =  volume  of  chamber  and  bore. 

•  X  357.9780  =  volume  of  metal  less  trunnions,  rimbases,  and 

cascabel. 
v^  =        24.5436  =  volume  of  metal  in  trunnions. 
^8  =         4.7100  =  volume  of  metal  in  cascabel. 
t?9  =a         1.9242  =  volume  of  metal  in  rimbases. 

V  =  I{v)  =      389.1558  =  total  volume  of  metal  in  gun. 
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ic  =  0.3147  pounds  avoirdupois  =  weight  of  one  cubic  inch  of  bronze 

whose  specific  gravity  is  8.7. 
Hence  W=V  x  m?  =  389.1558  x  .31 47  pound  =  122.467  +  pounds  =  weight 

of  gun. 

h.  Center  of  gravity. 

Assuming  the  plane  YZ,  the  plane  of  reference,  to  coincide  with  the 
base  of  the  breech,  and  the  axis  of  X  to  coincide  with  the  axis  of  the 
bore,  then,  since  tlie  volume  is  symmetrically  disposed  in  regard  to  this 
axis,  the  center  of  gravity  of  the  gun  will  be  given  by  the  formula — 

y  _  V}  J-i  +  1^2 -^2  +  r:iJr:i  +  &C. 

tj  +  Vi  4-  Vi  -f  &c. 
in  which 
-p  =  the  distance  of  the  center  of  gravity  of  the  gun  from  the  plane  of 

reference,  and 
ri,  ^2,  &c.  =  the  elementary  volumes ; 

Xi,  X2,  &c.  =  the  distances  of  their  respective  centers  of  gravity^  from  the 
plane  of  reference. 

All  distances  estimated  toward  the  right  from  the  plane  YZ  are 
regarded  as  positive;  all  estimated  toward  the  left  from  this  plane  are 
xegaixied  as  negative. 

The  volumes  of  all  cavities  (such  as  bore,  chamber,  &c.)  are  consid- 
ered as  negative. 

The  volumes  of  the  trunnions  and  rimba^es  are  omitted  in  this  coni- 
f>utation,  since  they  are  symmetrically  disposed  about  a  line  passing 
through  the  center  of  gravity  of  the  gun,  and  jierpendicular  to  the  axis 
>of  the  gun. 

Tlie  cascable  is  also  omitted  on  account  of  its  small  size  and  weight. 

COTIPUTATION. 

Values  of  j?i,  x^^  x^^  &c. 
For— 

A.  Breech — ^hemisphere: 

(-)  j?i  =  I R  =  1 . 3''  =  -  l'M25. 

B.  First  reinforce — cylinder: 

a-j  =  i  ?,  =r  J .  7".25  =  3".G25. 

C.  Second  reinforce — ^frustum  of  cone: 

X,  -  7"  '>5  +  +  /,  (^"^  +  2 Rr/  +  W\ 

\  y  -|-  0.  <  o  +  oM>2o  y 
==  7".25  +  0".9054 
.•.ar3  =  8".1554 

D.  Chase — cvlinder: 

x^  =  9".25  +  i  Z3  =  1K'.25  +  4".375  =  13''.625. 

E.  Chamber — ^hemisphere: 

0-5  =  1".25  - 1  r  =  1".25  -  ."46875  =  0'^78125. 

F.  Bore — cylinder: 

are  =  1".25  +  iU  =  1".25  +  8".375  =  9".625. 
Substituting  the  values  of  t'l,  t?„  &c.,  and  jpi,  j?,,  &c.,  in  eq.,  and  mul- 
tiplving,  we  have — 
_^(- 63.61735  +^743.0844  +  35.k4901^+  1896.0870-^3.19577  -  791.38) 

^  56.0485  +  21)4.9886  +  43.59  +  139.1627  —  4.0996  —  82.2213 

or 

.r  =  5".968155,  say  x  =  5".97  =  distance  of  center  of  gravity  of  gun  from 

the  plane  of  reference. 
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6.  Fabbioation  of  experimental  bronze  gun  a. 

1.  Braicing. — ^A  full-size  drawing  of  the  gun  was  first  made;  the 
dimensions  in  inches  and  decimal  parts  of  an  inch  were  marked  upon 
this  draw^in<^.  An  accurate  copy  of  this  drawing  was  made  upon  tracing- 
linen  and  sent  to  the  South  Boston  Iron  Company  to  guide  the  founder. 

2.  Drawing  for  the  chills, — ^The  manufacturers  prepared  a  full-size  draw- 
ing of  a  set  of  iron  chills  in  whiiih  the  gun  was  to  be  cast.  The  dimen- 
sions of  the  chills  were  such  as  to  allow  for  the  contraction  of  the  metal 
in  cooling,  for  finishing  the  gun,  and  for  the  sinking-head,  or  "  riser." 
The  chills  are  made  in  two  parts,  which  are  identical  in  form. 

3.  Pattern. — From  the  above  drawing,  a  model  or  pattern  of  one-half 
of  the  chill  was  made  of  white  pine,  due  allowance  being  made  for  the 
shrinkage  of  the  cast-iron  in  cooling.  The  model  was  completed  by 
smoothing  it  off  with  sand-paper  and  varnishing. 

4.  Molding, — From  this  half-model  a  mold  of  one  of  the  half-chills  wa« 
foi-med  in  wooden  fiasks.  This  was  done  by  ramming  molding-compo- 
sition compactly  around  the  mold.  This  composition  is  a  kind  of  sandy 
loam,  containing  just  enough  clay  to  make  it  cohesive  when  slightly 
moistened  and  pressed  together.  The  wooden  half-flasks  are  kept  from 
sticking  together  by  being  sprinkled  with  a  dry  white  sand,  called  part- 
in{i-8and  b}"  molders.  The  mold  for  the  second  half-chill  was  made  in 
the  same  manner.  The  molding  being  completed,  the  half-flasks  were 
bolted  together,  and  placed  in  an  oven  to  dry  thoroughly. 

5.  Casting  the  chills, — ^When  perfectly  dr>,  the  flasks  containing  the 
molds  were  removed  from  the  oven,  the  cast  iron  was  melted  and  run 
into  them.  After  cooling,  the  flasks  were  removed  and  the  chills  were 
Ijrepared  to  receive  the  bronze  casting  for  the  gun. 

6.  The  chills,— (Fig.  1,  plate  47.)  These  were  of  cast  iron,  1".75  thick. 
The  total  length  was  13"  greater  than  the  extreme  length  of  the  gun. 
Of  this  surplusage,  one  inch  was  on  the  muzzle  end,  and  12"  at  the 
breech  for  a  sinking-head  or  "  riser."  The  cavity  at  the  breech  end  was 
cylindrical,  6".5  in  diameter;  that  at  the  muzzle  was  a  frustum  of  a  cone 
whose  lesser  base  had  a  diameter  of  5".  The  faces  of  the  flanges  where 
the  half-chills  came  together  were  planed,  in  order  to  fit  closel5\  The 
half-chills  were  bolted  together,  and  the  bottom  closed  by  an  iron  i)late, 
1".75  thick,  bolted  to  the  bottom  flange. 

7.  Heating  the  chills. — ^The  inside  surfaces  of  the  chills  were  coated 
with  clay-wash  and  i)laced  in  an  oven  to  dry  and  become  heated  before 
pouring  the  melted  metal  for  the  gun,  in  order  that  the  exterior  should 
not  cool  too  rapidly.  This  clay-wash  is  made  by  mixing  three  parts  of 
ground  fire-brick  with  one  i)art  of  German  or  English  fire-clay,  and 
adding  a  suflicient  quantity  of  water.  When  nearly  ready  to  cast  the 
gun,  the  chill  was  removed  from  the  oven  and  taken  to  a  place  near  the 
furnaces  where  the  crucibles  were  heating.  A  "  clay-mold,"  6"  in  length, 
whose  interior  diameter  was  also  G",  was  added  to  the  height  of  the 
Kinking-head,  in  order  to  avoid  getting  cinders  in  the  metal  near  the 
breech  of  the  gun.  The  chills  were  so  made  that  the  gun  was  cast  muz- 
zle downwards. 

8.  The  furnaces. — (Fig.  2,  plate  47.)  These  were  iron  cylinders,  about  3' 
high  and  2'  in  diameter,  lined  with  fire-brick.  They  are  technically 
called  "  pots."  A  high  chimney  furnished  the  draught.  The  gun  being 
a  small  one,  it  was  unnecessary  to  use  a  reverberatory  furnace,  since 
three  crucibles  (Fig.  3,  plate  47)  would  hold  the  requisite  amount  o 
metal.  The  crucibles  were  placed  in  the  " pots"  and  the  metals  for  the 
alloy  melted  without  difficulty.    The  fuel  used  was  Lehigh  coal,  with. 
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broken  charcoal  put  over  the  metal  in  the  crucibles.  The  condition  of 
the  furnaces  or  "  pots  '^  was  such  that  only  two  of  those  in  the  new 
foundery  could  be  used.  The  third  crucible  had  to  be  heatM  in  a  "pot" 
about  forty  yards  from  the  others.  The  isolated  "pot"  had  a  less  effi- 
cient chimney. 

9.  Charging  the  crucibles.— ^The  metals  used  were  Lake  Superior  copper 
and  German  tin.  Both  of  these  metals  were  in  the  form  of  ingots.  The 
copper  ingots  weighed  from  12  to  13  pounds  each.  The  metals  were 
carefully  w^eighed  and  placed  in  the  crucibles,  as  stated  in  the  table  given 
l>elow.  The  tin  was  removed  when  the  crucibles  were  placed  in  the  fur- 
nace and  added  subsequently.  The  proportions  of  the  two  metals  used 
were  as  follows: 

Copper 92  per  cent. 

Tin 8  percent. 

The  calculated  charge  was : 

Copper 333.90  lbs. 

Tin 29.04  lbs. 

Tot«l 363.00  IbB 

Actual  charges. 


Metal. 


In  crucible. 


I    Ko.  1. 


No.  2. 


'  Lbi.  oza. 

Copper I    120     00 

Tin 10      7 


Lbi,  oz». 

120     00 

10       7 


No.  3. 


8 


Total  ohorgo 


TotaL 


Lbi.  ozi.     Pounds. 
94    00  334 


29 


10.  Time  of  melting,  &c. — ^The  fires  were  lighted  under  all  the  crucibles 
at  11  a.  m.  The  copper  in  Nos.  1  and  2  was  all  melted  at  3.15  p.  m., 
while  that  in  No.  3,  tliough  a  Icvss  charge,  was  not  melted  on  account  of 
a  defective  draught  or  some  other  cause.  This  necessitated  the  holding 
back  of  Nos.  1  and  2.  The  charge  of  No.  3  was  finally  melted  at  4  p.  m. 
On  examination,  it  was  found  that  the  metal  in  No.  2  was  not  quite  hot 
enough.  At  4.15  p.  m.  the  tin  was  added  to  the  meltM  copper  in  the 
crucibles.  The  ingots  of  tin  were  immersed  in  the  melted  copper  and 
stirred  up  thoroughly  as  it  melted  to  prevent  oxidation. 

11.  Canting, — When  ready  f(U'  casting,  crucible  No.  3  was  lifted  from 
the  "  pot"  and  canied  through  the  open  air  to  the  room  where  Nos.  1 
and  2  were  situated.  The  pouring  ladles  were  (Fig.  4,  plate  47)  at  hand, 
filled  with  burning  charcoal,  to  keep  them  hot.  When  all  was  ready, 
crucible  No.  3  was  emptied  into  ladle  No.  1,  but  not  tilling  it,  crucible 
No.  1  w^as  hoisted  .out  and  the  ladle  tilled  from  it.  Ladle  No.  2  was  then 
filled  with  what  remained  in  crucible  No.  1  and  the  contents  of  No.  2. 
As  soon  as  both  laiUes  were  ready,  their  contents  were,  in  succession, 
poured  directly  into  the  chills,  filling  the  cavity  to  the  top.  The  gun 
was  cast  at  4.40  p.  m.  From  unskillful  manipulation  a  good  many  cin- 
ders and  a  good  deal  of  scoria  found  a  passage  into  the  chills.  The 
casting  was  taken  from  the  chills  at  7  to  7.30  a.  m.  the  next  morning, 
and  weighed,  in  a  rough  state,  303  pounds  with  the  riser.  The  above 
weight,  363  pounds,  was  given  by  Mr.  Reed,  the  superintendent  in 
charge  of  the  foundery.  This  first  casting  was  made  on  October  1, 
1877.    When  the  gun  came  to  be  turned,  it  was  discovered  that  the 
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metal  or  alloy  had  not  been  hot  enough  when  poured,  and  that  char- 
coal cinders  had  entered  with  the  molten  metal  and  appeared  all  along 
the  chase  and  breech.  This  casting  was  rejected.  An  attempt  was 
now  made  to  prepare  a  runner-box  or  receptacle  for  the  metal  which 
should  be  self-skimming.  This  was  accomplished  by  placing  on  top 
of  the  sand  flask  a  runner-box  having  near  one  side  a  2"  hole  pierced 
through  the  bottom  to  allow  the  liquid  metal  to  pass,  and  on  the  other 
side  a  cup  qr  bowl  into  which  this  metal  was  first  poured.  A  partition 
a  few  inches  in  height  separated  the  two  compartments. 

Second  casting. 

Mode  of  pouring. — ^The  runner  box  being  placed  in  position  upon  the 
flask,  the  melted  metal,  in  ladles,  was  then  poured,  at  first  slowly,  into 
the  cup-shaped  receptacle  until  it  rose  to  the  top  of  the  partition  and  ran 
over  it.  The  partition  was  intended  to  arrest  the  scoria  in  the  first 
instants  of  the  casting  until  enough  metal  ran  over  to  fill  the  two-inch  hole 
and  rise  above  it  a  sufficient  distance  to  preclude  any  chance  of  the  scoria 
or  cinders  getting  through  the  bottom  orifice.  When  the  operation  had 
proceeded  5ius  far,  all  that  was  necessary  was  to  pour  fast  enough  to 
keep  the  metal  from  fiilling  so  low  as  to  permit  the  residuum  to  pass 
before  the  flask  was  filled. 

Notwithstanding  these  precautions  enough  cinders  passed  into  the 
chills  and  lodged  in  the  trunnion  holes  on  top  (in  rear  of)  of  the  trunnions 
to  reject  this  casting  also.  It  was  then  decided  to  cut  away  0".375  of 
the  metal  in  the  chills  in  rear  of  the  trunnions  where  this  lodgment  had 
occurred.  This  would  allow  a  small  lodgment  of  cinders,  &c.,  without 
injurbig  the  soundness  of  the  casting. 

A  third  and  successful  trial  was  then  made.  Below  are  given  the 
charges  and  dates  of  the  recastings,  and  a  risumi  of  the  first  trial. 

First  casting. 

Date :  October  1, 1877. 

Pounds. 

Charge:   Copper 334 

*       Tin. 29 

Total 363 

Weight  of  rough  casting,  363  pounds  (Reed). 

Second  casting. 

Date :  October  4,  1877. 

Charge:  First  casting,  weight  363  pounds. 
No  metal  used  except  the  previous  casting.. 

Third  casting. 
Date :  October  8, 1877. 

Founds. 

Charge:  Metal  from  second  casting 319 

Copper,  ingot 17 

Tin,  ingot 2.9 

Total  clMirge 338.9 

Weight  of  rough  casting 329 

Weight  of  finished  gim  1i>ored  out  to  2  inches  caliber 137 
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Of  the  2.9  pounds  of  tin  added  to  the  charge  for  this  casting,  1.4 
pounds  was  the  proportion  to  be  added  to  the  17  pounds  of  new  copi>er, 
and  1.5  pounds  was  about  one-half  of  1  per  cent,  of  the  weight  of  metal 
used  from  second  casting.  This  was  added  to  supply  the  amount  of  tiu 
assumed  to  be  lost  by  oxidation  in  the  two  i)revious  castings. 

In  the  third  trial  the  fire  was  lighted  at  10.30  a.  m. ;  metal  all  melted 
at  2.30  p.  m.;  tin  added  at  2.30  p.  m.;  gun  cast  at  3  p.  m. 

The  gun  was  turned,  bored,  and  finished  in  the  usual  manner. 

II.  BRONZE  GUI!^  B. 
Caliber:  2  inches  =  5.08  centimeters. 

(Plate  IV.) 

This  gun  Is  of  the  same  general  form  as  gun  A,  but  is  much  smaller 
and  lighter.  It  also  was  made  by  the  South  Boston  Iron  Company. 
This  piece  was  cast  in  chills,  muzzle  downward,  and  finished  in  a  similar 
manner  to  gun  A.  The  cast-iron  chill  was  4  inches  longer  than  the 
length  of  the  gun  including  the  cascabel.  A  clay  mold  8  inches  in 
length  was  added  above  the  chill  to  increase  the  height  of  the  *'  riser,'' 
or  sinking-head. 

Details  of  casting. 
Date:  January  11,  1878. 

Pounds. 
Charge  of  metal 160 

Lake  Superior  copper,  92  per  cent 147.2 

Gennan  tin,  S  per  cent 12.8 

.      Total 160.0 

Fire  lighted  in  furnace  at 8. 30  a.  m. 

Copper  charged 9.30  a.  m. 

Copper  melted 1.30p.  ni. 

Tiu  added 2. 00  p.  in. 

Gun  cast 2. 45  p.  ni. 

Weights. 

Poundft. 

Weijrht  of  rough  casting 156.00 

Weight  of '* riser" 40.25 

Weight  of  gun-casting  .„ 115.75 

Weight  of  gun. 

Specific  gravity  of  alloy,  assumed 8.7  pounds. 

Theoretical  weight  of  gun 53. 279 -f- 

Actual  weight  of  gun 54.25 

Preponderance 1.0 

1.  Specimens  fob  testing. 

(Plate  III,  Figs.  2,  3,  and  4.) 

These  were  four  in  number,  as  in  the  preceding  case,  and  were  taken 
from  the  "riser"  or  sinking-head,  just  in  rear  of  the  cascabel.  They 
were  of  the  same  size  and  form,  and  occupie<l  the  same  relative  positions 
in  the  casting  as  did  the  specimens  from  gun  A.    The  heads  of  each  speci- 
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men  were  marked  witli  the  letters  B  and  H,  together  with  its  serial  num- 
ber; No.  4,  as  in  the  previous  instance,  being  the  number  of  the  axial 
specimen.  The  letter  B  was  cut  on  the  top  of  the  gun,  between  the 
trunnions. 

Below  will  be  found  a  tabulated  statement  of  the  results  obtained  by 
the  testing-machine.  These  tests  were  made  by  Mr.  liichards,  engineer 
of  the  Colt  Company.    For  further  details  see  his  appended  report. 

Tests  of  metal  from  sinking-head  6f  hronze-gun  B. 


Tuftt-number  of  specimen. 
Original  mark 


Diameter  of  minimum  cross-section.  <  ^-tfrYraJture 


A  rea  of  minimum  cross-section |  After  ftlicVure.' . 

Distance  between  gauge-marks  {  At'SstonVof  fracVo 

Grctatost  observed  stress  sustained  without  set 

Breaking  stress , .^^. . 

Limit  or  elastic  resistance 

TTltimate  resistance  (tenacity) 

Greatest  rtnluction  of  crosH-8M;tion per  cent 

TTltimate  elongation  between  gauge-marks. .  .per  cent 


937. 


B.  H.  1. 


0.708 
0.06 
0.500 
0.:i42 
3.50 
4.69 
6000. 
20820. 
12000. 
41G40. 
31.6 
34.0 


0.798 
0.67 
0.500 
0.332 
3.50 
5.02 
5500. 
21900. 
11000. 
43800. 
29.6 
43.4 


0.798 
0.  665 
0.  500 
0.347 
3.50 
4.95 
6500. 
21920. 
13000. 
43840. 
30.6 
41.4 


0.798 
0.73 
0.500 
0.418 
3.50 
4.07 
4500. 
16860. 
9OU0. 
33720. 
16.4 
16.3 


Dimensions  and  areas  are  given  in  inches,  stresses  in  i)ounds,  and  re- 
sistances in  pounds  per  square  inch  of  the  original  cross-seption  of  the 
specimen. 

2.  Nomenclature. 


A — Breech. 

B — First  reinforce. 

C — Second  reinforce. 

D — Chase. 

E — Chamber. 


F— Bore. 
G — Trunnions. 
H — Cascabel. 
V— Vent. 


3.  [N^GTATIGN  AND  DIMENSIONS. 

D  =  diameter  of  first  reinforce =  4  inches. 

di  =  diameter  of  chase =  3.5  inches. 

rfa  =  diameter  of  bore =  2  inches. 

rfa  =  diameter  of  trunnions =  1.75  inclies. 

d4  =  diameter  of  cascabel =  1.5  inches. 

Diameter  of  vent =  0.2  inch. 

R^=ra<liu8  of  breech =  2  inches. 

r  =nMiiu8  of  chamber =  1  inch. 

ri=radius  of  chase , =  1.75  inches. 

li  =  length  of  first  reinforce =  8  inches. 

i^i  =  length  of  second  reinforce =  1  inch. 

/a  =  length  of  chase =  9  inches. 

14  =  length  of  bore,  exclusive  of  the  chamber =  17  inches. 

15  =  length  of  trunniims =  1.5  inches. 

Zti  =  lengthof  ca.scabel =  1.5  inches. 

fi,  Vzy  fa,  &.C.,  =  volumes  of  breech,  first  reinforce,  &c.,  in  cubic  inches. 
^i«  J^2t  J^nj  &c.,  =  distances  of  centei*s  of  gravity  of  breech,  first  reinforce,  &c.,  from 
plane  of  reference. 

4.  CALCULATIONS. 

a.  Volujnes, 


A.  Breech — ^hemispherical : 
Volume  =  J  D3  X  .5236  =  i  .64  x  .5236  =  Ui  =  16.7552  cubic  inches. 
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B.  First  reinforce — cylindrical : 

Volume  =  D»  X  .7854  x  ?i  =  16  x  .7854  x  8  =  rj  =100.5312  cubic  inches. 

C.  Second  reinforce — frustum  of  cone : 

Volume  =  ih  X  .7854  x  f  J^"  ^^'^  =  .3333  x  .7854  X  f^M^^i  =  t?3= 

\D  —  «!  y  \    0.5    / 

11.0599  4-  cubic  inches. 

I).  Chase — cylindrical: 

Volume  =  di^  x  .7854  x  i,  =  12.25  X  .7854  x  9  =  r^  =  86.5903  +  cubic 
inches. 

E.  Chamber — ^hemisi)herical : 

Volume  =  i  di^  x  .5236  =  J  .8  x  .5236  =  —  rj  =  2.0944  cubic  inches. 

F.  Bore— cylindrical: 

Volume  =  rfa»  X  .7854  x  ^^  =  4  x  .7854  X  17  =  —  Vg  =  53.4072  cubic 
inches. 

G.  Trunnions — cylindrical: 

Volume  =  2  X  ^3*  X  .7854  x  /g  =  2  x  3.0625  x  .7854  x  1.5  =  v,  =  7.2158  + 
cubic  inches. 

H.  Cascabel — cylindrical: 

Vohime  d^^  x  .7854  x  ?e  =  2.25  x  .7854  x  1.5  =  rg  =  2.6507  cubic  inches 

Weight 

Cubic  inches.  Cubic  inches. 

r,  =         16.7552  - 1?5  =     -    2.0944 

r,  =       100.5312  -^6=     -53.4072 


ra  =         11.0599  —  55.5016 

r,  =         86.5903 


214.93(>6  =  volume  of  gun  less  trunnions  and  cascabel. 
-  55.5016  =  volume  of  chamber  and  lx)re. 


159.4350  =  volume  of  metal  less  trunnions  and  cascabel. 
r^  =  7.2158  =  vohime  of  metal  in  trunnions, 

t's  =  2.6507  =  volume  of  metal  in  cascabeL 


V  =  J(r)  =      169.3015  =  whole  volume  of  metal  in  gun. 

?c  =  0.3147  pounds  avoirdupois  =  weight  of  one  cubic  inch  of  bronze, 

whose  8i)eciftc  gravity  is  8.7. 
Hence  W  =  V  x  w  =  169.3015  x  .3147  =  53.279  +  pounds  =  weight  of 

gun. 

6.  Center  of  gravity. 

Assuming  the  plane  YZ,  the  plane  of  reference,  to  coincide  with  the 
base  of  the  breech,  and  the  axis  of  X  to  coincide  with  the  axis  of  the 
bore,  then,  since  the  volume  is  symmetrically  disposed  in  regard  to  this 
axis,  the  center  of  gravity  of  the  gun  will  be  given  by  the  formula — 

I'l  +  ^'i  +"  ^'3  +  &c. 

in  which 

X  =  the  distance  of  the  center  of  gra\ity  of  the  gun  from 
the  plane  of  reference,  and 
ri,  r2,  &c.  =s  the  elementary  volumes; 

iri,.r2,  &c.  =  the  distances  of  their  respective  centers  of  gravity  from 

the  plane  of  reference. 
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All  distances  estimated  toward  the  right  from  the  plane  YZ  are  re- 
garded as  positive;  aU  estimated  toward  the  left  from  this  plane  are 
regarded  as  negative. 

The  volumes  of  all  cavities  (such  as  the  bore  and  chamber)  are  con- 
sidered as  negative. 

The  volumes  of  the  trunnions  are  omitted  in  this  calculation,  since 
they  are  symmetrically  disposed  about  a  line  parsing  through  the  center 
of  gra\aty  of  the  gun,  and  perpendicular  to  the  axis  of  the  bore. 

The  cascabel  is  omitted  on  account  of  its  small  size.  Its  weight  is 
insignificant . 

COMPUTATION. 

Values  of  Xi,  ^tj,  x^j  &c. 
For— 

A.  Breech — ^hemisphere: 

ar,  =|R  =  f.2''  =  -0".75. 

B.  First  reinforce — cylinder: 

C.  Second  reinforce — ^frustum  of  cone: 

-  8'/  -u  i  V  (  9:i?75_+  7^.  +i  "N 

=  8''  +  ".25^  ?^-i|!J,^^  =  8"  +  0".4778  + 

.  • .  iTa  =  8''.4778  + 

D.  Chase — cylinder: 

iC4  =  8"  +  1"  +  i  ?3  =  8"  +  1'^  +  J .  9"  =  13".5. 

E.  Chamber — ^hemisphere: 

a?5  =  1''  -  f  r  =  \"  -  0''.375  =  0".625. 

F.  Bore — cylinder: 

x^  =  V  +  i  ^4  =  1''  +  J .  yi"  =  1"  +  8''.5  =  9'^5. 

Substituting  the  values  of  t^i,  v^^  &c.,  and  a?],  x^^  &c.,  in  equation,  we 
hav 


ri6.7M»  X  — 0".75)  +MQO  5311 X  4'>  +(11.0509  x  '>^^4778;^ff  86.8908  x  l^^SH (—2.0944  x  O^'.flaft  ).f  (-aa.407»  x  9".& 

""  l6.755«-t-100.43l2-tll.059»+8aM03— 10944— .'W.4072. 


or, 


X  =  tllJJ?^,-  =  7".1729  +  say  X  =  7".2  = 
+    159.430 

distance  of  center  of  gravity  from  the  plane  of  reference. 

III.  BROII^ZE   GUN  C. 

Caliber:  2.5  inches  =  6.35  centimeters. 

(Plate  V.) 

The  exterior  of  this  gun  is  divided  into  four  principal  parts,  viz,  the 
breechj  the  first  reinforce^  the  second  reinforce^  and  the  chase. 
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The  breech  is  a  hemisphere  whose  radius  is  equal  to  the  semi-diameter 
of  the  first  reinforce. 

The  first  reinforce  is  cylindrical,  and  extends  from  the  base  of  the 
breech  to  a  point  in  front  of  the  axis  of  the  trunnions. 

The  second  reinforce  is  a  short  frustum  of  a  cone,  joining  the  first 
reinforce  to  the  chase.  The  latter  is  cylindrical,  and  is  of  a  lesser  diam- 
eter than  the  first  reinforce. 

The  chase  is  terminated  in  front  by  the  face  of  the  piece  without  any 
swell  of  the  muzzle  or  muzzle-band.  The  cascabel  and  trunnions  are 
short  cylinders. 

The  rim  bases  unite  with  the  exterior  surface  of  the  gun  by  tangent- 
curved  surfaces. 

The  vent  piece  is  of  copper.  The  vent  is  peri)endiciUar  to  the  axis  of 
the  bore,  and  is  1.25  inches  (=  3.175  centimeters)  from  the  bottom  of 
the  bore. 

The  bore  is  cylindrical,  and  is  terminated  at  its  lower  extremity  by  a 
hemispherical  chamber,  by  which  term  it  is  proposed  to  designate  the 
bottom  of  the  bore. 

1.  Details  of  casting. 

This  gun  was  cast  in  the  chill  made  for  casting  gun  A. 

Three  castings  were  made  before  a  satisfactory  gun  ingot  was  obtained. 

First  casting. 

Date:  March  23, 1878. 

Pounds. 
Charge  of  metal 350 

Lake  Superior  copper  90  per  cent 315 

German  tin  10  per  cent 35 

Total 350 

Fire  lighted  in  furnace  at 6.30  a.  ui. 

Copper  charged 7.00  a.  m. 

Copper  melted 9.30  a.  m. 

Tin  added 9.55  a.  m. 

Gun  cast , 10.40  a.  m. 

Amount  of  coal  used 250  pounds. 

Three  crucibles  were  used  in  melting  the  charge:  two  "No.  60"  cruci- 
bles, containing  99  pounds  of  copper  and  11  pounds  of  tin,  each;  and 
one  "No.  70,"  con  taming  117  pounds  of  copper  and  13  pounds  of  tiu. 

Weights. 

Poundfl. 

Weight  of  rough  ingot 347 

Weight  of  *' riser  ^^ 117 

Weight  of  rough  casting 230 

This  ingot  was  rejected  on  account  of  being  porous  at  the  breech. 

Second  casting. 
Date :  March  28,  1878. 

Poands. 

Charge  of  metal  from  former  casting 345 

Weight  of  rough  ingot 338 

Casting  rejected,  porous  around  trunnions. 
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Third  casting. 
Date :  March  30,  1878. 

Pounds. 

Charge  of  metal  from  preceding  casting 1^38 

Lake  Superior  ingut  copper 13.5 

German  tin,  ingot 1.5 

Total  charge 353.0 

Fire  lighted  in  furnace  at 7  a.  ni. 

Copper  charged  at 8  a.  m. 

Copper  melted  at.--. 11  a.  m. 

Gun  cast  at 11.30  a.  m. 

Weights. 

PouiuIa. 

Weight  of  rough  casting 347 

Weight  of  finished  gun 108.25 

Preponderance 1.5 

A  few  spots  of  tin  showed  on  the  exterior  sur£a*ce  of  the  gun  just  in 
front  of  the  right  trunnion. 

This  gun  is  marked  with  the  letter  C  on  its  upper  surface  between  the 
trunnions. 

2.  Specimens  fob  testing. 

(Plate  III,  Figs.  2,  3,  and  5.) 

The  specimens  for  testing  were  similar  to  those  for  the  preceding  guns. 
The  marks  on  the  heads  of  the  specimens  are  given  in  Fig.  5,  Plate  III. 

For  details  of  the  tests  in  this  case,  see  appended  report  of  Mr.  C.  B. 
Bichards. 

3.  Nomenclature. 

A — Breech.  F — Bore. 

B — Firat  reinforce.  '  G — TrunnionB. 

C — Scicond  reinforce.  H — Kimbases. 

D — Chase.  I  — Cascabel. 

E— Chamber.  V— Vent. 

4.  l^OTATION  AND  DIMENSIONS. 

D=diameter  of  first  reinforce =  5.5    inchcB. 

di=diameter  of  chase ==  4.5    inches. 

rf.2^diameter  of  bore :=  2.5    inches. 

rf3=diameter  of  tninnions =  2       inches. 

<l4=diameter  of  rimbases  [true  diameter=2".8],  assumed 3       inches. 

€Zft=diameter  of  cascabel =  1.5    inches. 

R=r  radius  of  breech =  2.75  inches. 

r  =radiu8  of  chamber =  1.25  inches. 

r^=radiu8  of  chase =  2.25  inches. 

/i=length  of  first  reinforce =  8.50  inches. 

/a  =:lenj^th  of  second  reinforce =  2       inches. 

/3=l©ngth  of  chase =  9.5   inches. 

7i= length  of  bore  exclusive  of  the  chamber =:  18.75  inches. 

7R=length  of  trunnions =  2       inches. 

Z6=length  of  rimbases =  0.1    inches. 

Z7  =  length  of  cascabel =  1.5    inches. 

Vif  ra,  ^3,  ^c.,=volumes  of  breech,  first  reinforce,  second  reinforce,  &c.,  in  cubic 
inches. 

JPi»  ac2»  x-u  &c.,=  distances  of  centers  of  gravity  .of  broech,  first  reinforce,  second 
reinforce,  &c.,  from  plane  of  reference. 
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5.  Calculations. 
a.  Volumes. 

A.  Breech — ^hemispherical: 

Volume  =  J  D3  X  .o2'M  =  J  166.375  x  .5236  =  t?i  =  43.557  cubic  inches. 

B.  First  reinforce — cylindrical : 

Volume  =  D^  X  .7854  x  ?i  =  30.25  x  .7854  x  8''.6  =  i?3  =  201.9458  cubic 
inches. 

G.  Second  reinforce — ^frustum  of  cone : 
Volume  =4^2  X  .7854. (^^^^-L^  =  .6666  x  .7854  x  75.25  =  i?3  =  39.401 

cubic  inches. 

D.  Chase — cylindrical: 

Volume  ==di^  x.7854  x  ^3= 20.25  x.7854  x  9''.5  =  1?,=  151.0916  cubic  inches. 

E.  Chamber — ^hemispherical : 

Volume  =  i  .rf,3  X  .5236  =  i .  15.625  X  .5236  =  —  V5  =  4.0906  +  cubic  inches. 

F.  Bore — cylindrical: 

Volume  «  d^^  x  .7854  x  ?,  =  6.25  X  .7854  X  18''.75  =  -!?«==  92.0391  + 
cubic  inches. 

G.  Trunnions  (2)— cylindrical : 

Volume  =  2  .  il;?  x  .7854  x  Z5  =  2  x  4  x  .7854  x  2".  =  v^  =  12.5664  cubic 
inches. 

H.  Kimbases  (2) — ^assumed  cylindrical : 

Volume  =  2(f,»  x  .7854  x  J^  =  2  x  9  x  .7854  x  O'M  =  Va  =  1.4137  +  cubic 
inches. 

I.  Cascabel — cylindrical: 

Volume  =di^  X  .7854  x  1".5  =  2.25  x  .7854  x  1.5  =  V9  =  2.6507  +  cubic 
inches. 

Weight, 

Cabio  inches.  Cubic  inches. 

v^=z  43.5570  -t?ft=  4.0906 

iM  =  201.9458  - 1?6  =  92.0391 

V3=   39.4010  

t?,  =  151.0916  -    96.1297 
17=  12.5664 

t'»=  2.6507 


-f-  452.6262  =  total  volume  of  gun. 

—    96. 1297  =  volume  of  bore  and  chamber. 


V=  2  (v)  =: 356.4965  =  total  volume  of  metal  in  gun. 

ir  =  0.3147  pound   avoirdupois  =  weight  of  one   cubic  inch  of  bronze  whose 
specific  gravitv  i»  8.7. 
Hence  V  X  w  =  356.4965  cubic  inches  X  0.3147  =  1 12. 1896  + pounds = weight  of  gun. 

6.  Center  of  gravity. 

Making  the  same  assumptions  and  using  the  same  notation,  and,  in 
addition,  omitting  the  volumes  of  the  rimbases,  the  center  of  gravity  is 
found  in  a  similar  manner  to  that  of  gun  B. 
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COMPUTATION. 

Values  of  JTi,  Xz,  x^,  &c. 
For— 

A.  Breech — ^hemisphere: 

a-i  =  I  E  =  |.  2".75  =  -  1".03125. 

B.  First  reinforce — cylinder: 

C.  Second  reinforce — ^fnistom  of  cone : 

_  «//  rj  .  1  9//  A  /10.1875  +  12.375  +  7.5625\  _ 
~  °  •'^  "^  *  •      •"  V  7.5625  +  0.1875  +  5.00:^5^  " 

=  8".5  +  0".5(^?5-J-^i5J^=  8".5  +  0".9335  =  9".4335 

.-.  j?3  =  9".4335  + 

D.  Chase — cylinder: 

x^  =  8".5  +  2".0  +  i  ?3  ==  8''.5  +  2".0  +  J .  9".5  =  15".2o. 

B.  Chamber — ^hemisphere: 

a?5  =  1".25  -  f  r  =  r'.25  -  0''.46875  =  (K'.7812o. 

F.  Bore — cylinder: 

Xe  =  1".25  +  i.h  =  1".25  +  i .  18".75  =  10".625. 

Substituting  the  values  of  t?i,  rj,  &c.,  and  Xi,  iri,  &c.,  in  the  general 
formula,  we  hav< 


+ 


H3.!>77it  —  l".Qa\r)^iO\.9iMx*".»  J 4-r39.401  x 9^^4335}4■0iU»|6x  l5/«.2a;-^ 4.0906 x(V/.yftl«5;+  — OT.oa9l  v  t0".6i.->  > 

•^■l  ■+^aW7+3M)J.W48-Hltf.4014liai.09»6-4."tW06— W.U3WI 

or, 

_2497.6883  _      .„  3^^ 

^^""339.8057"  +  ^  •'^'^' 

Bay  jTi  =  +  7".35  =  distance  of  center  of  gravity  from  the  plane  of  refer- 
ence. 


CHAPTER  II. 

LIFE-SAVING  PROJECTILES. 

The  exx)erimental  projectiles,  both  rifle  and  smooth  bore,  are  numbered 
in  one  series,  corresponding  to  the  order  in  which  they  were  made.  This 
series  comprises  projectiles  of  all  calibers  made  for  tJie  experiments. 

Section  I.    RIFLE  PROJECTILES.* 

I.  EXPERIMENTAL  PROJECTILE  No.  1. 

(Plate  VL) 

This  is  a  cast-iron  projectile  and  was  finished  when  received.  It  was 
one  of  a  lot  of  similar  projectiles  prepared  under  the  direction  of  the 
Ordnance  Board  for  like  experiments.- 

*  These  projectiles  were  used  with  3-inch  M.  L.  rifled  mortar. 
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It  is  cyliiulrical,  with  sphero-segmental  head.  This  shot  is  cast  with 
a  core,  which  leaves  a  hole  through  the  shot  from  end  to  end.  This  hole 
is  cylindrical  for  2".5  from  the  base;  at  which  distance  there  is  an  annular 
shoulder  ".25  wide,  whose  outer  circle  forms  the  smaller  base  of  the  frus- 
tum of  a  cone,  in  which  the  hole  is  continued  to  the  head  of  the  shot. 

The  cylindrical  part  of  this  axial  cavity  is  2''.5  long  and  ''.6  in  diame- 
ter ;  the  conical  (a  frustum)  i>art  is  1()".75  long,  with  diameters  of  I'^.l 
and  1".3  at  the  smaller  and  larger  ends,  respectively.  The  base  of  this 
frustum  is  at  the  head  of  the  sliot.  A  straight  groove,  ".G  wide  and  ".^ 
deep,  runs  the  whole  length  of  the  shot  and  is  parallel  to  the  axis.  The 
bottom  of  this  groove  is  circular. 

A  radial  slot  1"  deep  and  ".6  wide  connects  the  longitudinal  groove 
with  the  axial  caxity. 

The  rifled  motion  is  given  by  two  rings  of  copper  or  brass  studs,  three 
in  each  ring.  The  distan(»e  between  the  two  rings  of  studs  is  6".2.>,  and 
the  rear  ring  is  situated  ,'VM5  from  tlie  ba^e  of  the  shot.  The  studs  are 
radial,  and  are  screwed  ii.to  the  shot*. 

The  bearing  edges  of  the  studs  are  filed  parallel  to  the  line  joining 
their  centers.  Within  the  axial  cavity  are  contained  a  rubber  plug  and 
a  lead  washer,  through  both  of  which  the  cord  or  line  to  be  projected 
passes.  The  opening  at  the  head  of  the  shot  is  closed  by  a  sheet-iron 
cap.  This  cap  consists  of  a  cylindrical  body,  on  one  end  of  which  is 
brazed  a  circuhir  head.  The  head,  from  its  greiiter  diameter,  projects 
as  a  flange,  which  latter  is  curved  downwards  so  as  to  embrace  the  point 
of  the  shot.  The  body  has  a  hole  pierced  in  one  side  to  receive  the  screw 
which  holds  the  cap  in  place  when  the  shot  is  flred  from  the  piece.  This 
screw  passes  through  the  wall  of  the  shot  near  the  front  end  of  the  lon- 
gitudinal groove,  and  its  head  is  counter:5unk  in  the  metal  at  the  bottom 
of  this  gi'oove. 

1.  Weights,  dimensions,  &c. 
Projectile, 

Total  length 13. 25  inches. 

Diameter  of  body 2.94  inches. 

I)iamet<*r  of  Ixnly  over  studs 3. 12  inches. 

Radius  of  Iiead 1.47  inches. 

Distance  of  center  of  jj^i vity  from  base 6. 30  inches. 

Distance  <if  fii-st  row  of  studs  from  base 3. 15  inches. 

Distance  between  first  and  second  row  of  studs 6. 25  inches. 

Number  of  studs 6 

Number  of  studs  in  each  row 3 

Heijjht  of  studs 0.09  inch. 

Width  of  studs 0.69  inch. 

Fron t  stud  to  rij^ht  of  rear  stud  ( both  for  same  groove) 0. 5    i neh. 

Angle  due  to  one  turn  in  10  feet 4^  30' 

Weight,  about 18      pounds. 

2.  Cap  (sheet-iron). 

Body — Diameter 1.28  inches. 

Length 1.2    inches. 

Hea<l — Diameter 1.7    inches. 

3.  Washer  (lead). 

Diameter 1.      inch. 

Thickness 0.25  inch. 

Diameter  of  hole 0.5    inch. 
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4.  EUBBER  PLUGS. 

Diameter — Greatest 1.2    inches. 

Least 1.07  iiiclios. 

Length from  2  iuehes  to  6  inches. 

Diameter  of  longitudinal  hole 0.5  inch. 

5.  Marks. 

Only  two  of  these  shot  were  made  and  finished.  They  are  marked  on 
one  of  the  rear  studs  C.  1  and  C.  2,  respectively. 

II.  EXPERIME:srTAL  PROJECTILE  No.  2. 

(Plate  YII.) 

This  projectile  is  of  the  same  general  form  as  the  preceding  one.  It 
differs  only  in  the  weight,  and  in  the  details  of  its  dimensions  and  con- 
struction.   The  metal  is  cast  iron  except  the  studs,  which  are  of  brass. 

The  following  table  and  the  drawings  are  sufficiently  explanatory. 

1.  DniENSIONS,  WEIGHT,  &C. 

Total  length 10.3  inches. 

Diameter  of  body i.. .  2.94  inches. 

Diameter  of  body  over  studs 3.14  inches. 

Ra<Uns  of  head .* 1.47  inches. 

Distance  of  center  of  gravity  from  base 5.      inches. 

Distance  of  first  row  of  stnils  from  base 2.50  inches. 

Distance  between  first  and  second  row* of  studs 5.      inches. 

Number  of  studs 6 

Number  of  studs  in  each  row 3 

Height  of  studs : 0.10  inch. 

Width  of  studs 0.69  inch. 

Front  stud  to  right  of  rear  stud  (both  for  same  groove)  0.40  inch. 

Angle  due  to  one  turn  in  10  feet 4°  30'. 

Longitudinal  groove  for  short  line — Length Length  of  shot. 

Width* 0.40  inch. 

Depth*  0.37  inch. 

Axial  cavity — Cylindrical  portion,  diameter  of 0.60  inch. 

Counterbore,  front  end,  diameter  of 1.  inch. 

Count<»rbore,  front  end,  length  of 2.  inches. 

Weight 16  pounds. 

2.  Cap.    (sheet-ikon.) 

Body — External  diameter 1.  inch. 

Length - 1.1  inches. 

Head,  diameter  of 1.3  inches.' 

3.  Washer,    (beass.) 

Diameter 1.  inch. 

Thickness 0.15  inch. 

Diameter  of  hole • 0.3  inch. 

4.  Marks. 

Two  shot  of  this  pattern  and  size  were  made.  They  are  marked  on 
the  rear  studs  as  follows,  viz :  one,  C.  L.  3 ;  the  other,  C.  L.  4. 

*  The  radial  slot  in  the  base  has  the  same  width  and  depth. 
18  L  S 
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Section  II.    SMOOTH-BORE  PROJECTILES. 

*     I.  3-INCH  SMOOTHBORE  PROJECTILES. 

1.  Experimental  projectile  No.  3.* 

(Plate  VHL) 

This  is  an  elongated  solid,  cast-iron  smooth-bore  projectile.  In  fonn, 
it  is  cylindro-ogival  with  a  frustum  of  a  cone  for  its  base.  The  radius 
of  the  ogival  head  is  equal  te  the  diameter  of  the  shot. 

The  edges  or  angles  about  the  base  are  slightly  rounded. 

A  sharikj  or  eye-bolt,  of  wrought  iron  is  screwed  into  the  base  of  the 
projectile  to  serve  as  a  point  of  attachment  for  the  shot-line. 

1.  Dimensions, 

Total  length 13.8  inchefl. 

Lenetli  of  ogival  head 2.6  inches. 

Radius  of  head 3.    inches. 

Length  of  cylindrical  part 9.9  inches. 

Diameter  ot  cylindrical  part 3.    inches. 

Length  of  frustum 1.3  inches. 

Diameter  of  smaller  hase  of  frustum 1.7  inches. 

Shank:  Total  length 2.7  inches. 

Length  of  screw ^ 1.5  inches. 

Diameter  of  screw 0.5  inch. 

Ijength  from  plane  of  base 1.2  inches. 

Distance  from  base  to  center  of  eye-hole 0.7  inch. 

Diameter  of  eye-hole 0.4  inch. 

Width  at  eye 1.     inch. 

Thickness  at  eye 0.4  inch. 

Diameter  of  neck 0.(J25  inch. 

Weight,  about 22  pounds. 

2.  Marks. 

Two  of  these  shot  were  made  and  marked  as  follows:  first,  C.  5;  se<*- 
ond,  G.  6. 

2.  Experimental  projectile  N^o.  4. 

(Plate  IX.) 

The  form  and  dimensions  of  the  body  of  this  shot  are  identical  with 
those  of  "experimental  projectile  Xo.  3  "  (which  see).  The  only  differ- 
ence is  in  the  shank.  The  details  of  this  projectile  are  fully  shown  in  the 
drawing. 

1.  Dimensions  ofshank,  &c. 

Total  length  of  shank,  including  screw 11.5  inches. 

Length  of  screw-thread 1.5  inches. 

Diameter  of  screw 0.5  inch. 

Length  of  shank 10.  inches. 

Diameter  of  shank 0.625  inch. 

Diameter  of  eye-hole 0.4-  inch. 

Width  at  eye-hole 1.  inch. 

Tliickness  at  eye-hole 0.4  inch. 

Distance  from  plane  of  base  to  center  of  eye 9.5  inches. 

Distance  of  center  of  gravity  from  plane  of  base 5.97  inches. 

Weight,  about 22  pounds. 

•This  and  the  two  succeeding  projectiles  were  made  for  3"  M.  L.  rifled  mortar. 
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2.  Marks. 
One  shot,  marked  G.  7. 

3.  Experimental  peojectile  No.  5. 

(Plate  X.) 

This  shot  also  differs  firom  No.  3  only  in  the  length  and  details  of  the 
shank. 

1.  IHmensiona  ofshankj  dtp. 

Total  length  of  shank,  including  screw 7.5     inches. 

Length  otscrew-threaid 1.5     inches. 

Diameter  of  screw 0.5     inch. 

Length  of  shank 6.        inches. 

Diameter  of  shank 0.625  inch.  ^ 

Diameter  of  eye-hole 0.4     inch.' 

Width  at  eye-hole 1.        inch. 

Thickness  at  eye-hole 0.4     inch. 

Distance  from  plane  of  hase  to  center  of  eye 5.5     inches. 

Distance  of  center  of  gravity  from  plane  of  hase 6. 2     inches. 

Weighty  about 22      pounds. 

2.  Maries. 
Two  shot  made,  marked,  respectively,  C.  8  and  C.  9. 

4.  Expeeimental  peojectilb  No.  17.* 

(Plate  XI.) 

This  is  a  cast-iron  projectile  whose  body  has  the  same  form  and  dimen- 
sions as  "experimental  projectile  No.  3."  The  shank,  however, is  differ- 
ent, being  longer,  and  having  .the  portion  which  screws  into  the  shot 

much  larger.    For  convenience  all  the  dimensions  are  here  given. 

1.  Dimensions. 

Totallength 13.8     inches. 

Length  of  ogival  head 2.6     inches. 

Kadms  of  head 3.        inches. 

Length  of  cylindrical  part 9.9     inches. 

Diameter  of  cylindrical  part 3.        inches. 

Length  of  frustum 1.3     inches. 

Diameter  of  smaller  base  of  frustum 1.7     inches. 

8hank :  Total  length 6. 5     inches. 

Length  of  screw L5     inches. 

Diameter  of  screw •••  1.        inch. 

Length  from  plane  of  hase 5.        inches. 

Distance  from  base  to  center  of  eye-hole 4.5     inches. 

Diameter  of  eye-hole 0.4     inch. 

Width  at  eye 1.        inch. 

Thickness  at  eye 0.4     inch. 

Diameter  of  neck 0.625  inch. 

Weighty  about 23        pounds. 

2.  Maries. 

Five  of  these  shot  were  made^  and  marked  serially  from  G.  10  to  C.  14, 
both  inclusive. 


» 


This  form  nsed  with  gun  ''A''  bored  to  a  caliber  of  3  inches. 
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IL  2.IXCH  SMOOTH-BORE  PROJECTILES. 

These  projectiles  were  fabricated  for  use  in  connection  with  expen- 
mental  bronze  gun  '^  A,^  which  was  first  bored  oat  to  a  caliber  of  2  inches. 

1.   EXPEBIMEXTAI.  PKOJECTILE  Xo.  6. 

(Plate  XII.) 

This  2-inch  shot  is  made  of  solid  wrought  iron.  It  is  cylindro-ogival 
in  form.  The  base  is  the  frustum  of  a  cone.  The  radius  of  the  head  is 
equal  to  one  diameter  of  the  shot.  It  has  a  wrought-iron  shank  like  the 
3-inch  smooth-bore  projectiles,  to  which  it  is  similar  in  all  respects  except 
in  material. 

1.  I>imens\o}is. 

Total  length 13.  inches. 

Length  of  ogival  Lead 1.73  inches. 

Radius  of  head 2.  inches. 

Lrf'ngth  of  cylindrical  part 10.27  inches. 

Diameter  of  cylindrical  part 2.  inches. 

Length  of  fmMtum 1.  inch. 

Diameter  of  smaller  base  of  frustum 1.  inch. 

Shank:  Total  length 6.5  inches. 

Length  of  sere w 1.5  inches. 

Diameter  of  screw 0.5  inch. 

Length  from  plane  of  base 5.  inches. 

Distance  from  base  to  center  of  eye-hole 4.5  inches. 

Diameter  of  eye-hole 0.4      inch. 

Width  at  eye 1.  inch. 

Thickness  at  eye ^  0.4  inch. 

Diameter  of  neck *  0.625  i  nch. 

Distance  of  center  of  gravity  from  base 6.22  inches. 

Weight,  about 10  pounds. 

2.  Marks. 
One  shot  macle,  marked  LL.  1. 

2.  Experimental  peojectile  No.  7. 

(Plate  Xm.) 

The  body  of  this  one  is  the  same  as  the  preceding,  but  the  shank  dif- 
fers somewhat.  All  the  dimensions  of  the  body  are  identical  with  those 
of  No.  6. 

1.  Dimensions  ofshank^  &c. 

Total  lenflrth 3.5  inches. 

Length  of  screw 1.5  inches. 

Diameter  of  screw 0.5  inch. 

Length  from  plane  of  base ^ 2.  inches. 

Distance  from  base  to  center  of  eye-hole.... 1.5  inches. 

Diameter  of  eye-hole 0.4  inch. 

Width  ateye 1.  inch. 

Thickness  at  eye 0.4  inch. 

Diameter  of  neck 0.625  inch. 

Distance  of  center  of  gravity  from  base - 6.25  inches. 

Weight,  about \ 10  pounds. 

2.  Marks, 
Two  shot,  LL.  2,  and  LL.  3. 


• 
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3.  Experimental  peojeotile  Ko.  8. 

(Plate  XIY.) 

This  shot  has  the  same  exterior  form  and  dimensions  aa  No.  6,  The 
body  is  made  of  cast  iron.  A  cylindrical  cavity,  whose  axis  is  coincident 
with  that  of  the  shot,  is  bored  out  and  filled  with  lead.  This  cavity  oc- 
cupies about  two-thirds  of  the  len^h  of  the  projectile,  and  is  drilled 
from  the  head  or  front  end.  A  plug  of  wrought-iron  screws  into  the 
open  end,  closing  the  cavity  and  forming  the  point  of  the  shot.  The 
shank,  or  eye-bolt,  is  of  wrought  iron.  The  deta^ils  of  construction  are 
given  in  the  drawings. 

1.  I>imen&mis. 

Total  length 13.      inches. 

Length  of  ogival  head 1.73  inches. 

Radius  of  head 2.      inches. 

Length  of  cylindrical  part 10.27  inches. 

Diameter  of  cylindrical  part 2.      inches. 

Length  of  jfrustiim 1.      inch. 

Diameter  of  smaller  base  of  frustum 1.      inch. 

Point  of  projectile— Total  length 1.53  inches. 

Head  (ogival):  Length 0.53  inch. 

Diameter  of  base 1.20  inches. 

Body  (cylindrical):  Length 1.      inch. 

Diameter 1.10  inches. 

Axial  cavity  (cylindrical)  :  Total  length 9.      inches. 

Length  filled  with  lead.... 8.      inches. 

Diameter 1.      inch. 

Shank:  Total  length 6.5    inches. 

Length  of  screw 1.5    inches. 

Diameter  of  screw 6.5    inch. 

Length  from  plane  of  base  of  shot 5.      inches. 

Distance  from  base  to  center  of  eye-hole 4.5    inches. 

Diameter  of  eye-hole. .» 0.4    inch.- 

Width  at  eye L      inch. 

Thickness  at  eye 0.4    inch. 

Diameter  of  neck 0.625  inch. 

Distance  of  center  of  gravity  from  base  (*'  LL.  4") 6.25  inches. 

Distance  of  center  of  gravity  from  base  ( *  *  LL.  5") 6. 38  inches. 

Weight,  about 10      pounds. 

2.  Maries. 
Two  shot  made,  marked  LL.  4  and  LL.  5. 

4.  Experimental  projectile  Xo.  9. 

(Plate  XY.) 

This  is  a  east-iron  projectile  and  is  cast  solid.  The  exterior  is  cylindro- 
ogival  with  a  part  of  the  point  removed.  A  groove  is  planed  along  one 
side  of  the  shot,  parallel  to  the  axis,  for  the  accommodation  of  the  shot- 
line.  A  transverse  slot  is  cut  in  the  rear  end  of  the  projectile  to  connect 
the  axial  cavity  with  the  longitudinal  groove. 

The  axial  cavity  is  bored  out  and  has  the  front  end  counterbored  for 
the  reception  of  the  brass  washer  and  the  knot  on  the  end  of  the  line. 

The  cavity  is  closed  in  front  by  a  cap  held  in  position  by  a  side  screw. 
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1.  WeiyhtSy  dimensianSy  dtc. 

Total  length 13.         inches. 

Diameter  of  body 1.995  inches. 

Radios  of  head 1.995  inches. 

Distance  of  center  of  gravity  from  base 6.25    inches. 

Longitudiual  groove  for  shot-line :  Length Length  of  shot. 

Width 0.40    inch. 

Depth 0.35    inch. 

Groove  in  base  for  shot-line :  Width 0.40    inch. 

Depth 0.35    inch. 

Axial  cavity,  cylindrical  portion :  Diameter 0.60    inch . 

Counterbore,  front  end :  Diameter 1.        inch. 

Length 1.50    inches. 

Weight 8.75    x)Ound«, 

2.  Cap.  (Sheet-iron.) 

Body:  External  diameter 1.0    inch. 

Length 1. 1    inches. 

Head:  Diameter  of 1.3    inches. 

3.  Washer.  (Brass.) 

Diameter 1.0    inch. 

Thickness 0. 15  inch. 

Diameter  of  hole 0.30  inch. 

4.  Marks. 
Two  shot  were  made,  marked  respectively  LL.  6  and  LL.  7. 

5.  Experimental  projectile  No.  13.* 

(Plate  XVI.) 

The  exterior  dimensions  of  this  shot  are  the  same  as  those  of  No.  8. 
The  shank  in  this  instance  extends  axially  through  the  entire  length  of 
the  projectile.  The  front  end  of  the  shank  is  so  shaped  as  to  form  the 
point  of  the  projectile.  The  entire  body  of  the  projectile  is  of  lead.  The 
body  is  kept  Irom  turning  on  the  shank  by  flattening  the  latter  and  rais- 
ing some  barbs  on  the  angles  with  a  cold-chisel. 

1.  Dimensions. 

Point  of  projectile :  Length  of  head 0.8    inch. 

Diameter  of  hase 1.55  inches. 

Shank:  Total  length 18.       inches. 

Length  from  base 5.       inches. 

Distance  from  base  to  center  of  eye-hole 4.5    inches. 

For  other  dimensions  see  ^^  experimental  projectile  No.  8/'  and  plate  above  cited. 
Weight 14. 25  pounds. 

2.  Marks. 
One  shot,  marked  LL.  O. 

6.  Experimental  projectile  No.  14.* 

(Plate  XVII.) 

This  is  similar  to  projectile  'So.  8,  from  which  it  differs  by  having  a 
lieavier  shank,  and  by  having  the  axial  cavity  for  the  lead  bored  £n>m 

*  Made  for  gun  B. 
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the  base  of  the  shot.  This  leaves  the  head  of  the  shot  solid  and  dimin- 
ishes the  labor  of  manufacture.  The  dimensions  wherein  this  projectile 
differs  from  No.  8  are  given  below.    (See  **Ex.  proj.  No.  SJ^) 

1.  Dimensions. 

Diameter  of  small  base  of  frustum 1.375  inchea. 

Axial  cavity:  Total  lencth 11.5  inches. 

Length  filled  with  lead 10.  inches. 

Diameter 1.  inch. 

Shank :  Diameter  (exterior)  of  screw-thread 1.1  inches. 

Diameter  of  neck 0.^625  inch. 

Weight,  about 11.  pounds. 

2.  Marks. 
One  shot  made^  marked  LL.  8. 

7.  Experimental  projectile  No.  15.» 

(Plate  XYIII.) 

This  projectile  is  cylindro-ogival  in  form,  with  a  frustum  of  a  cone  for 
its  base.  The  body  is  of  cast  iron.  An  axial  cavity  is  bored  from  the 
base  nearly  the  whole  length  of  the  shot.  Into  this  cavity  melted  lead 
is  poured  and  allowed  to  cool,  after  which  the  shank  is  screwed  in.  The 
lead  increases  the  weight  of  the  shot  without  increasing  its  volume. 

1.  Dimensions. 

Total  length 15.  inches. 

I^n^h  of  ogival  head , .     1.73  inches. 

RadiiiB  of  head 2.  inches. 

Length  of  cylindrical  part 12.27  inches. 

Diameter  of  cylindrical  part 2.  inches. 

Length  of  frustum 1.  inch. 

Diameter  of  smaller  hase  of  frustum 1.375  inches. 

Axial  cavity:  Total  length ^ 13.5  inches. 

Length  filled  with  lead 12.  inches. 

Diameter 1.  inch. 

Shank:  Totallength 6.5  inches. 

Length  of  screw-thread 1.5  inches. 

Diameter  (exterior)  of  screw-thread 1.1  inches. 

Length  from  plane  of  base 5.  inches. 

Distance  from  base  to  center  of  eye-hole 4. 5  inches. 

Diameter  of  eye-hole 0. 4  inch. 

Width  at  eye 1.  inch. 

Thickness  at  eye 0.4  inch. 

Diameter  of  neck 0.5625  inch. 

Distance  of  center  of  gravity  from  base 7.  inches. 

Weight,  a  little  over 13  pounds. 

2.  Maries. 

Six  of  these  projectiles  were  made  and  marked^  consecutively,  from 
LL.  9  to  LL.  14,  both  numbers  inclusive. 

in.  2.5-INCH  SMOOTH-BORE  PROJECTILES. 

These  projectiles  were  fabricated  for  use  with  experimental  bronze  gun 
A,  after  it  was  bored  out  to  a  caliber  of  2.5  inches. 

*Madeforgan  B. 
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1.  Experimental  projectile  Ko.  10. 

(Plate  XIX.) 

This  is  a  2.5-iiicb  projectile  made  of  solid  cast  iron.  The  formis  cylin- 
dro-ogival.     A  fnistuin  of  a  cone  forms  the  base. 

The  radius  of  the  of^val  head  is  equal  to  one  diameter  of  the  shot. 
A  wrought-iron  shank  is  screwed  into  the  base,  having  an  eye  at  its 
I)Osterior  extremity  for  attaching  the  line.  For  details  of  construction, 
see  plate. 

1.  Dimensions, 

Total  lenc^th 13.3  incfaee. 

Length  of  o^ival  head 2.17  inches. 

Radius  of  hvad 2.5  inches. 

Length  of  cylindrical  part ;. 10.03  inches. 

Diameter  ot  cylindrical  part 2.5  inches. 

Length  of  frustum 1.1  inches. 

Diameter  of  smaller  base  of  frustum 1.35  inches. 

8hauk :  Total  length 6.5  inches. 

Length  of  screw 1.5  inches. 

Diameter  of  screw 0.5  inch. 

I>ength  from  plane  of  base 5.  inches. 

Distance  from  base  to  center  of  eye-hole .-  4.5  inches. 

Diameter  of  eye-hole 0.4  inch. 

Width  at  eyel .- 1.  inch. 

Thickness  at  eye 0.4  inch. 

Diameter  of  neck 0.5625  inch. 

Distance  of  center  of  gravity  from  base 6.3  inches. 

Weight,  about 15  pounds. 

2.  Marks. 
Two  shot  made,  marked  L.  1  and  L.  2. 

2.  Experimental  projectile  No.  11. 


(Plate  XX.) 

This  is,  also,  a  2.5-inch  projectile,  made  of  solid  cast  iron.  The  body 
of  this  shot  ha*s  the  same  form  as  that  of  No.  10,  and  differs  only  in  the 
length  and  weight.  ' 

The  ogival  head  is  identical  with  that  of  No.  10.  The  wrought-iron 
shank,  or  eye-bolt,  differs  slightly  from  the  one  attached  to  the  preced- 
ing shot,  in  that  the  screw-thread  is  shorter  and  the  neck  extends  into 
the  bavse  of  the  projectile  for  0".4  without  diminution  of  diameter.  The 
liole  in  the  base  is  counterbored  to  accommodate  the  increased  size.  The 
details  are  given  in  the  following  table  of  dimensions  and  upon  the  draw- 
ing of  the  projectile. 

1.  Dimensions, 

Total  lenf^h 14.7  inches. 

Length  oi  ogival  head 2.17  inches. 

Radius  of  heml 2.5  inches. 

Length  of  cylindrical  part 11.43  inches. 

Diameter  of  cylindrical  part 2.5  inches. 

T^ength  of  frustum - 1.1  inches. 

Diameter  of  smaller  base  of  frustum 1.35  inches. 

Total  length  of  hole  for  shank 1.5  inches. 

Length  of  female  screw 1.1  inches 

Length  of  coimterbore 0.4  inch. 

Diameter  of  female  screw-hole 0.5  inch. 

Diameter  of  conuterbore 0.5625  inch 
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Shank:  Total  length 6.5  inches 

Length  of  screw 1.1-  inches. 

Diameter  of  screw 0.5        inch. 

Length  of  neck  inserted  in  base  of  shot 0.4        inch. 

Length  from  plane  of  base 5.  inches. 

Distance  from  base  to  center  of  eye-hole 4.5  inches. 

Diameter  of  eye-hole 0.4        inch. 

Width  at  eye .- 1.  inch. 

Thickness  at  eye 0.4        inch. 

Diameter  of  neck 0.5625  inch. 

Distance  of  center  of  gravity  from  base 7.  inches. 

Weight,  aboat 17  pounds 

2.  Marks. 
One  shot  made,  marked  L.  3. 

8.  EXPEKIMENTAL  PROJECTILE  No.    12. 

(Plate  XXI.) 

The  length  and  weight  of  this  projectile  are  greater  than  in  the  pre- 
ceding one.  In  form  and  material  it  is  the  same.  The  shanks  are  also 
similar  in  every  respect.  The  quantities  given  in  the  following  table  are 
the  only  ones  in  which  this  shot  difiers  from  projectile  No.  11.  (See  plate.) 

1.  DimeTisionSj  c6c.  ^ 

Total  length 15.7  inches. 

Length  ot  cylindrical  part 12.43  inches. 

Distance  of  center  of  gravity  from  base.. 7.45  inches. 

Weight,  about 18  pounds. 

2.  Marks. 
One  shot  made,  marked  L.  4. 

4.  EXPEKIMENTAL  PROJECTILE    1^0.    16.* 


(Plate  XXII.) 

This  cast-iron  shot  is  similar  to  No.  12,  but  it  has  a  stronger  shank. 
The  details  of  form  are  fully  shown  in  the  plate. 

1.  Dimensions. 

Total  len^h 15.7  inches. 

Len^h  ot  ogival  head 2.17  inches. 

Kadius  of  head 2.5  inqjlies. 

Length  of  cylindrical  part 12.43  inches. 

Diameter  of  cylindrical  part 2.5  inches. 

Length  of  frustum 1.1  inches. 

Diameter  of  smaller  base  of  frustum 1.35  inches. 

Shank:  Total  length 6.5  inches. 

Length  of  screw 1.5  inches. 

Diameter  of  screw 1.  inch. 

Length  from  plane  of  base 5.  inches. 

Distance  from  base  to  center  of  eye-hole 4.5  inches. 

Diameter  of  eye-hole 0.4  inch. 

Width  at  eye 1.  inch. 

Thickness  at  eye 0.4  inch. 

Diameter  of  neck 0.625  inch. 

Distance  of  center  of  gravity  from  plane  of  base 7.45  inches 

Weight,  about 19  pounds. 

*  Made  for  gun  C. 
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2.  Marks. 
Nine  shot  made,  nainbered,  serially,  from  L  5  to  L 13,  both  inclusive. 

Table  of  rifle  projectiles. 


DimenaioBa,  Sue. 


Namber  of  projectiles  made 

CaUber Cinchea     .... 

\  cenUmetera. 


Marka,  both  inclusive. 


Total  length J 

Diameter  of  body J 

lUdiuaof  head J 

Diataooe  of  center  of  gravity  flrom  baae \ 

Distance  of  first  row  of  stnds  from  base \ 

Diafcance  between  two  rows  of  studs I 


Number  of  studs 

Kumber  of  studs  in  each  row 

Height  of  stnds 

Width  of  st«da 

Front  stud  to  right  of  rear  stud  (both  of  same  groove) I 

Angle  due  to  1  turn  in  10  feet  (3.048  meters) 

Longitudinal  groove  for  shot-lhie : 

Width 


inches 

centimeters. 

inches 

centimeters. 

inches 

centimeters. 

inches 

centimeters. 

inches 

centimeters. 

inches 

centimeters. 


inch 

centimeter. . 

inch 

centimeters. 

inch 

centimeters. 


Depth 

Badlfll  slot  in  base : 
Width 


Depth 

Axial  cavity: 

Cylindrical  part,  diameter { 

Counterbore  ftont  end — 

Diameter ^ 

Length J 

Weight,  about \ 


inch 

centimeters. 

inch 

centimeters. 

inch 

centimeters. 

inch 

centimeters. 

inch 

centimeters. 

inch 

centimeters. 

inches 

centimeters. 

pounds  

jdlograma  .. 


Sxperimental 
projectiles. 


No.  1. 


2 
3 

7.62 
(C.  1 
<  aod 
iC.  2 
13.25 
33.654 
.2.94 
7.468 
L47 
3.734 
6.3 
16. 
3.15 
8. 

6.25 
15.875 
6. 
3. 

0.09 
0.229 
0.00 
1.753 
0.5 
1.27 
4°  30' 

0.6 
1.524 
0.5 
L27 

a6 

1.624 

L 

2.54 

0.6 
L524 


18. 
&16 


No.  2. 


2 
3 

7.62 
C.L.3 

and 
C.L.4 

10.3 

26.162 
2.94 
7.468 
1.47 
3.734 
5. 

12.70 
2.5 
6.35 
5. 

12.70 
6. 
3. 

0.1 
0.254 
0.6J 
L753 
0.4 
L016 
4030* 

0.4 
L016 
0.37 
0.94 

0.4 

1.016 

0.3 

0.762 

0.6 
L524 

1. 

2.54 
2. 

6.08 
1& 
7.26 


Weights  of  rifle  projectiles. 


Number. 

Marks. 

Weight. 

Founds. 

Kilograms. 

1 

C.l 

18. 

17.75 
16. 
16.25 

&159 
R.OAI 

2 

C.2 

3 

7.258 
7.371 

4 

'-'•  .*^.  *  .-••-..••••....•...... 
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Table  of  *^inok  emooth-hore  projeetilee. 


Dimensiona,  &c. 


Camber  of  projectiles  made. 
Caltber 


{ 


inches 

centimeteis. 


If  arks,  both  inclusive 

Total  length | 

Length  of  ogival  head < 

Radius  of  head i 

Length  of  cylindrical  put < 

Diameter  of  cylindrical  part \ 

Length  of  finstum 

Diameter  of  smaller  base  of  frustum 

Shank: 

Total  length 

LCTgth  of  screw 

Diameter  of  screw < 

Length  from  plane  of  base < 

Distance  frvHn  base  to  center  of  eye-hole < 

Diameter  of  eye-hole < 

Width  at  eye { 

Thickness  at  eye < 

Diameter  of  neck < 

Distance  of  center  of  gravity  fhnn  base 

Weight,  about 


inches 

centimeters.. 

inches 

centimeters. . 

inches 

centimeters.. 

inches 

centimeters.. 

inches 

centimeters.. 

inches 

centimeters.. 

inches 

centimeters.. 

inches 

centimeters.. 

inches 

centimeters.. 

inch 

centimeters.. 

inches 

centimeters.. 

inches 

centimeters.. 

inch 

centimeters. . 

inch 

centimeters. . 

inch 

centimeters.. 

inch 

centimeters.. 

inches 

centimeters.. 

pounds 

idlograms  ... 


Experimental  prqjectiles. 


No.  3. 


No.  4. 


\ 


2 

8. 

7.62 
C.  6 
and 
C.  6 
13.8 
35.051 

2.6 

6.604 

3. 

7.62 

9.9 
25.146 

3. 

7.62 

1.8 

3.302 

1.7 

4.318 

2.7 

6.858 

1.5 

8.81 

0.5 

L27 

1.2 

3.048 

0.7 

1.778 

0.4 

1.016 

1. 

2.54 

0.4 

1.016 

0.625 

1.587 


\ 


7.62 
C.7 


82. 
9.979 


13.8 
35.051 

2.6 

6,604 

3. 

7.62 

9.9 
25.146 

3. 

7.62 

L3 

3.802 

1.7 

4.318 

11.5 

29.209 
1.5 
3.81 
0.5 
1.27 

10. 

25.4 
9.5 

24.13 

a4 

1.016 

1. 

2.54 

0.4 

1.016 

0.625 

1.587 

5.97 

15.164 

22. 
9.979 


Na& 


No.  17. 


2 
3. 
7.62 

C.8,C.9 

13.8 
35.051 

2.6 

6.604 

8. 

7.62 

9.9 
25.146 

3. 

7.62 

1.8 

3.302 

1.7 

4.318 

7.5 
19.05 

1.5 

3.81 

0.5 

1.27 

6. 
15.24 

5.5 
13.97 

0.4 

1.016 

1. 

2.54 

0.4 

1.016 

0.625 

1.687 

6.2 
15. 748 
22. 

9.979 


\ 


5 

3. 

7.62 
C.  10 
to 
C.  14 
13.8 
35.051 

2.6 

6.604 

8. 

7.62 

9.9 
25.146 

3. 

7.62 

L3 

3.302 

1.7 

4.318 

6.5 
16.51 

L5 

3.81 

L 

2.54 

5. 
12.7 

4.5 
11.43 

0.4 

1.016 

1. 

2.5^ 

0.4 

1.016 

0.625 

1.587 


28. 
10.433 


Weights  o/3-tncft  amooth-hcre  prafectiles. 


Number. 

Harks. 

Weight 

Pounds. 

Kilograms. 

1 

C.5 

21.75 

21.75 

22.25 

2L875 

22.25 

22.59 

22.97 

23.062 

22.625 

22.906 

9.866 

2 

C.6 

9.866 

8 

C.7 

10.093 

4 

C.8 

9.922 

6 

C.9 

10.093 

6 

CIO 

10.248 

7 

C.ll 

10. 419 

8 

C.12 

10.46 

9 

C.13 

10.263 

10 

C.  14 

10.89 
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Table  of  2'inch  smooth-hore  prcjediles. 


DimensioiiB,  &c. 


Experimental  projectile. 


Xo.  6. 


I 


Nambor  of  projectiles  made. 
Caliber 


<  inches 

\  centimeters. 


Tot-i»Kth {IS^^taei;™:: 

Length  of  ogiyalh««l {  ^^'j^^.i^^.; 

K«<M-of>»e«l ISmeiiri:: 

longth  of  cylindrical  p«rt. . .  \  ^X;^^: ; 
DUunetor  of  cyllndricripMt.  I  ^«^™;ii^- : 

Length  of  frurtnra j^nHmeiiii:: 

Diameter  of  smaller  base  of  C  inches 

frustum.  )  ceu timers 

Shank: 


Total 


^^^ V^z 


centimeters.. 


Length  of  ««w fJ^^Zeier,: 

DUn.6terof«=r.w f^^^ttoeto™: 

Length    ftom    plane    of  C  inches 

b>ise.  I  centimeters. 

Distance    ftt)m    base   to  ( incheji 

center  of  eye-hole. 

Diameter  of  eye-hole . . . 


centimeters.. 

inch 

centimeters.. 


Width  at  eye j  f"^^. 


(  centimeters.. 

C  inch 

I  centimeters. - 


Thickness  at  eye 

Dtameterofneck { lljfuniile™:  ! 

Distance  of  center  of  gravity  J  '"'=''»• 

**■"'"»«•  (centimeter... 

Weight,  about {l^^Jl 


lograms 


1 
2. 
5.08 


Marks,  both  inclusive LL.  1 


13. 
33. 019 

L73 

4.394 

2. 

5.08 
10.27 
26.086 

2. 

5.08 

1. 

2.54 

1. 

2.54 

6.5 
16.51 

L5 

3.81 

0.5 

L27 

5. 
12.7 

4.5 
11.43 

0.4 

L016 

1. 

2.54 

0.4 

L016 

0. 625 

L587 

6.22 

15.799 

10. 
4.536 


No.  7. 


2 
2. 

5.08 

f  LL.2 

<    and 

(LL.3 

13. 

33.019 
1.73 
4.394 
2. 

5.08 
10.27 
26.086 
2. 

5.08 
1. 

2.54 
1. 
2.54 

3.5 

8.89 

L5 

3.81 

0.5 

L27 

2. 

6.08 

1.5 

3.81 

0.4 

1.016 

1. 

2.54 

0.4 

L016 

0.  625 

1.587 

6.25 

15.875 

10. 
4.636 


No.  8. 

Ko.  9. 

No.  13. 

No.  14. 

No.  15. 

Oordes. 

2 

2 

1 

1 

6 

2. 

2. 

2. 

2. 

2. 

5.08 

5.08 

6.08 

6.08 

5.08 

LL.  4 

LL.  6 

> 

)LL.  9 

and 

and 

>LL.O 

LL.  8 

J     to 

LL.  5 

LL.  7 

5 

5  LL.14 

13. 

13. 

13. 

13. 

15. 

33.019 

33.019 

33.010 

33.010 

3&099 

L73 

L73       1.73 

1.73 

4.304 

4.394;    4.394 

4.394 

2. 

1. 995 

2. 

2. 

2. 

5.08 

6.067 

5.08 

6.08 

5.08 

10.  27 

10. 27 

10.27 

12.27 

26.086 

26.086 

26.086 

26.088 

2. 

i.995 

2. 

2. 

2. 

5.08 

5.067 

5.08 

5.08 

&08 

1. 

1. 

1. 

1. 

2.64 

2.64 

2.54 

2.54 

L 

1. 

L875 

1.375 

2.54 

2.54 

3.493 

3.493 

6.5 

la 

6.5 

6.5 

16.51 

45.719 

ia5i 

16.51 

L5 

3.81 

0.5 

L27 

5. 

1.5 

3.81 

LI 

2.794 

5. 

1.5 

8.81 

1-1 

2.794 

5. 

5. 

12.7 

12.7 

12.7 

12.7 

4.5 

4.5 

4.5 

4.5 

n.43 

U.43 

11.43 

11.43 

0.4 

0.4 

0.4 

0.4 

1.016 

1.016 

1.010 

1.016 

L 

L 

L 

1. 

2.54 

2.54 

2.54 

2.54 

0.4 

0.4 

0.4 

0.4 

L016 

1.016 

L016 

1.016 

0.  625 

0.625 

0.5625 

0.5625 

1.587 

1.587 

L429 

1.429 

<   6.25 
>    6.38 

1  6.25 

6.25 

7. 

C  15.  875 
)  16.205 

h5.875 

15.875 

17.78 

10. 

a  75 

14.25 

11. 

13. 

4.536 

3.963 

6.464 

4.99 

5.897 

Weights  of  2-inch  smooth-bore  projectiles. 


Weight. 


Number. 

Marks. 

1 

LL.  1 
LL.  2 
LL.   3 
LL.  4 
LL.   5 
LL.   6 
LL.   7 
LL.   0 
LL.   8 
LL.   9 
LL.10 
LL.11 
LL.12 
LL13 
LL.14 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 --              

Pounds. 


10.406 
10. 437 
10. 376 
10. 406 
10.562 

a  75 
a  75 

14.25 
11.156 
13.156 
13. 156 
13.156 
13. 219 
13.  281 
13.25 


Kilograms. 


4.72 

4.734 

4.706 

4.72 

4.799 

3.963 

3.963 

6.464 

5.06 

5.967 

5.967 

5.967 

5.996 

6.024 

6.01 


Bemarks. 


Wrought  iron. 

iJo. 

Do. 
Axial  cavity. 

Do. 
Modified  Cordes  shot. 

Do. 
Made  of  lead. 
Axial  cavity. 
Axial  cavity,  13". 5  long. 

Do. 

Do. 

Do. 

Do. 

Do. 
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Table  of  3.5-iito/i  smooth-bore  projectiles. 


Dimensions. 


Namber  of  projectiles  made 

Caliber 

Marks,  both  inclusive 

Totol  length f«„Umotcr»- 


C  inches 

I  centimeters  - . 


Length  of  ogival  head {  ^entlmeVe™  i.' 


Radius  of  head {  c°  ntimeVera" .' .' 

Length  of  cylindrical  part jSmeters:: 

Diameter  of  oyUndrical  part |  c"  ntfL'ters  .' ." 

Length  of  fhistum {  SnUraeters" .' ." 

Diameter  of  smaller  base  of  frustum J  centimeters" .' .' 

Shank: 

Totel  length {i"^&eteV^^ 

Length  of  screw {  i°  ntimoters' .' ." 

C  inch 

I  centimeters  .. 

<  inches 

)  centimeters  . . 

Distance  from  base  to  center  of  eye-hole.  <  ™QtSJieters   . 
Diameter  of  eye-hole ^^^ 


Diameter  of  screw 

Length  from  plane  of  base 


Width  at  eye 

Thickness  at  eye 

Diameter  of  neok 

Distance  of  center  of  gravity  from  base. 
"Weight,  about 


Experimental  projectile. 


No.  10. 


L, 


I  centimeters  . . 

C  inch 

I  centimeters  . . 

C  inch 

I  centimeters . . 

C  inch 

I  centimeters  . . 

C  inches 

I  centimeters  . . 

<  pounds 

\  kilograms . . . . 


2 

2.5 

6.35 
1&L,2 
13. 3 
33.781 

2.17 

5.512 

2.5 

6.35   . 
10.03 
25. 476 

2..> 

6.35 

1.1 

2.794 

1.35 

3.429 

6.5 
16.51 

1.5 

3.81 

0.5 

1.27 

5. 
12.70 

4.5 
11.43 

0.4 

1.016 

1. 
54 
4 

016 
,5625 

1.429 

6.3 
16. 
15. 

6.804 


2. 
0. 
1. 
0. 


No.  11. 


1 

2.5 

6.35 
L.8 
14.7 
37.337 

2.17 

6.512 

2.5 

6.35 
11.43 
29. 031 

2.5 

6.35 

1.1 

2,794 

1.35 

3.429 

6.5 
16.51 

1.1 

2.794 

0.5 

1.27 

5. 
12.70 

4.5 
11.43 

0.4 

1.016 

1. 

2.54 

0.4 

1.016 

0.5625 

1.429 

7. 

17.78 
17. 

7.711 


No.  12. 


1 

2.5 

6.35 
L.4 
16.7 
39. 877 

2.17 

5.512 

2.5 

6.35 
12. 43 
31.  571 

2.5 

6.35 

1.1 

2.794 

1.35 

3.429 

6.6 
16.51 

1.1 

2.794 

0.5 

1.27 

5. 
12.7 

4.5 
1L43 

0.4 

1.016 

1. 

2.54 

0.4 

1.016 

0.5625 

1.429 

7.45 
18.923 
18. 

8.159 


No.  16. 


9 

2.5 
6.35 
L.5toL.13 
15.7 
39.877 
2.17 
5. 512 
2.5 
6.35 
12.43 
31.  571 
2.5 
6.35 
3.1 
2.794 
3.35 
3.429 

6.5 

16.51 
1.5 
3.81 
1. 

2.54 
5. 

12.7 
4.5 

11.43 
0.4 
1.016 
1. 

2.54 
0.4 
1.016 
0.625 
1.587 
7.45 

18.923 

19. 
8.618 


Weights  of  2.S-inoh  smooth-bore  projectiles. 


No. 

Marks. 

1 

L.    1 

2 

L.    2 

3 

L-    3 

4 

L.    4 

5 

L.    6 

6 

L.    6 

7 

L.    7 

8 

L.    8 

9 

L.    9 

10 

L.  10 

11 

L.  11 

12 

L.  12 

13 

L.  13 

Weight. 

Pound*. 

Kilos. 

15. 406 

6.998 

15.406 

0.998 

17.109 

7.761 

18. 437 

8.357 

18.75 

8.499 

18.  75 

8.499 

18.75 

8.499 

1&75 

8.499 

18.  781 

8.  513 

18.75 

&499 

18.75 

8.499 

18.75 

a  499 

18.75 

8.499 

Remarks. 


Pounds.  KHos. 
15.5  =7.031 
l.'j.  562=7. 039 
17. 343=7. 867 
18.531=8.400. 


Weights  after  being  fitted  with  the  shank  used  in  ex- 
perimental projectile  No.  16.  The  new  shanks  were 
put  in  before  sending  them  to  Sandy  Hook. 
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CHAPTER    III. 

GUN-CARRIAGES. 
Section  I.— CARRIAGES  FOR  S-INCH  M.  L.  RIFLED  MORTAR. 

I.  Carriage  Ko.  1. 

(Plate  XXin.) 

The  3-inch  M.  L.  rifled  mortar  was  mounted  on  this  carriage  when  re- 
ceived.  The  carriage  had  been  used  in  making  some  preliminary  experi- 
ments before  being  sent  to  tlie  National  Armory. 

It  consists  of  two  cheeks  and  three  transoms  made  of  oak ;  and  of  two 
trunnion  plates,  two  cap-squares,  twelve  assembling  bolts,  twelve  washers 
and  twelve  nuts,  made  of  wrought  iron. 

The  front  and  rear  transoms  project  beyond  the  cheeks  to  form  handles 
for  convenience  of  transportation. 

The  middle  transom  is  placed  vertically  between  the  cheeks,  and  is 
almost  directly  beneath  the  trunnions. 

The  ends  of  this  transom  are  let  into  the  cheeks.  Two  assembling 
bolts  passing  through  the  cheeks,  and  longitudinally  through  this  (mid- 
dle) transom,  give  rigidity  to  the  cheeks. 

The  nuts  and  ends  of  the  assembling  bolts,  which  project  below  the 
cheeks,  tend  to  check  the  recoil  by  sinking  into  the  earth  or  sand. 

The  drawings  furnish  the  dimensions  and  the  details  of  construction. 

Weight  of  carriage  and  quoin,  77  pounds. 

II.  Carriage  No.  2. 

(Plate  XXIV.) 

This  carriage  was  made  at  the  National  Armory.  It  differs  in  some 
of  the  details  of  its  construction  from  carriage  No.  1. 

The  cheeks  are  thicker,  are  not  so  long,  and  the  number  of  parts  is 
diminished.  Iron  handles  are  placed  at  the  sides  to  be  used  in  moving 
the  gun  and  carriage  from  place  to  place. 

The  following  are  the  component  parts  of  this  carriage,  namely: 

Two  cheeks  and  front  transom  of  wood  (oak) ;  two  trunnion  plates, 
two  cap-squares,  four  handles,  twelve  assembling  bolts,  twelve  nuts,  one 
w^asher,  and  one  rear  transom  of  wrought  iron. 

A  wooden  quoin  is  used  for  giving  elevations. 

Weight  of  carriage  and  quoin,  68  pounds. 

(See  plate  for  dimensions,  &c.) 

Section  II.— CARRIAGES  FOR  SMOOTH-BORE  GUNS.  . 

The  carriages  or  beds  for  the  smooth-bore  bronze  guns  were  all  made 
at  the  National  Armory,  Springfield,  Mass.  The  materials  are  oak  and 
wrought  iron. 

I.  Carriage  for  bronze  gun  A. 

(Plate  XXV.) 

Nomenclature. 

a.  Wood. 
2  cheeks,  same  size. 
1  front  transom. 
1  quoin. 
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b.  Wrought  iron. 

2  trunnion  plates,  same  size. 

2  cap-squares,  same  size. 

2  hinge  plates,  same  size. 

2  hinge  pins,  same  size  (riveted). 

2  cap-square  keys,  same  size  (rotating). 

4  assembling  bolts,  long,  same  size. 

4  assembling  bolts,  short,  same  size. 

1  assembling  bolt,  transverse. 

2  washers. 
8  nuts. 

1  rear  transom. 
4  handles. 

2  cheek  bands. 

The  two  rear  assembling  bolts  (long)  screw  into  the  hinge  plates. 

The  cap-square  keys  rotate  about  the  front  assembling  bolts  (long) 
and  lock  the  cap-squares  when  in  position. 

The  cheek  bands  pass  around  the  edges  of  the  cheeks  and  are  fastened 
to  the  latter  by  wood-screws. 

These  bands  are  made  to  fit  closely. 

The  dimensions  and  details  of  the  construction  are  given  in  the  plate. 
Weight  of  carriage  and  quoin,  63  pounds. 

n.  Carriage  for  bronze  gun  B. 

(Plate  XXVI.) 

This  carriage  is  similar  in  form  to  the  preceding  one,  but  is  smaller 
and  lighter.  The  rods  that  serve  as  handles  for  transportation  are  made 
long,  in  order  that  the  load  may  be  balanced  by  slipping  the  hands 
along  the  rods  when  two  men  carry  the  gun  and  carriage  with  the  pro- 
jectiles lying  on  the  rear  transom. 

The  nomenclature  of  this  and  the  following  carriage  is  the  same  as 
that  of  gun  A. 

Weight  of  carriage  and  qnoin •• 35     pounds. 

Weight  of  carriage  alone 33.5  pounds. 

(For  details  see  plate.) 

III.  Carriage  fob  bronze  gun  C. 

(Plate  XXYII.) 

This  carriage  differs  but  slightly  from  that  designed  for  gun  A. 
The  trunnion  beds  and  transoms  in  this  carriage  are  placed  farther 
forward,  and  the  cheeks  are  cut  away  more  in  rear  of  the  trunnions. 
The  drawings  give  all  the  details  of  construction  and  the  dimensions 

Weight  of  carriage  and  qnoin 54.  25  pounds. 

Weight  of  carriage  alone  (49.41  pounds),  say 50       pounds. 

Recapitulation  of  the  weights  of  gun-oarriagea. 


No. 

Onn-carriage,  with  quoin. 

Weight. 

ItemarlcH. 

PonndB. 

Kilogramn. 

1 
2 
3 
4 

5 

No.  1  for  3"  M.  L.  R.  mortar  . . . 
No.  2  for  3"  M.  L.  R  mortar  . . . 
For  S.  B.  gun  A 

77 
88 
63 
35 
54.25 

34.83 
30.84 
28.58 
15.88 
24.61 

For  S.  B.  irun  B 

Without  quoin,  33.5  pounds  (15.2  ^ilon) 
Without  quoin,  50  pounds  (22.68  kiloe). 

For  S.  B.  etui  C 

t 
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CHAPTER    IV. 

POWDER,  AND  CARTRIDGE  BAGS. 

I.  Powder. 

Two  kinds  of  powder  were  used  during  the  first  series  of  experiments: 
Dupont's  mortar  powder  and  Hazard's  United  States  Government 
musket  i)Owder. 

The  Dupont  mortar  powder  used  was  a  sample  on  hand  when  the 
experiments  began. 

The  qualities  of  the  Hazard  musket  powder  used  in  this  series  of 
experiments  are  shown  below  in  the  report  of  IMr.  R.  T.  Hare,  in  charge 
of  the  experipiental  apparatus  at  this  armory.  The  arm  and  ammunition 
used,  though  not  conforming  to  the  actual  conditions  of  service  with  life- 
saving  gums  and  projectiles,  afford  relative  tests  of  the  values  of  dilferent 
powders. 

The  pressures  in  all  causes  were  taken  with  the  Rodman  pressure  plug, 
with  musket  housing,  using  the  National  Armory  circular  cutter.  There 
was  no  "  internal-pressure  gauge"  suitable  for  use  with  the  life-saving 
guns.  The  Le  Bouleng6  chronograph,  tlie  Benton  electro-ballistic  ma- 
chine, and  the  Benton  thread  veloeimeter  were  employed  in  obtaining 
the  initial  velocities.  These  machines  were  used  simultaneously  for 
taking  velocities. 

Record  of  inituil  velocities. 

[Station:  Nationnl  Armory,  Sprineflcid,  Mass.  I)at«:  February  26,  1878.  Kind  of  arm:  Sprin^Wd 
rifle.  Ammunition:  Prfioare^l.  Weight  of  powder:  70  grains.  Kind  of  powdor:  Ha^ard^s  United 
States  Government  musact.  Woijiht  (if  bnll:  40.'>  grains.  Object  of  experiment :  To  test  velocity, 
pressure,  and  speciflc  gravity  of  powder.     Speoitlc  gravity:  1.80.] 


Number  of  shot 

Le  Bouleng^. 

Elcctro-balUstie. 

Thread  veloeimeter. 

Pressures  per 
square  inch. 

1 

Feet 
1381. 0 
1330. 8 
1344.6 
1361.  2 
1350.  3 

Fret. 
1393.2 
1333.  7 
1345.  3 

isai.  1 

1363.1 

FmL 
1360. 2 
1334.0 
1340  5 
1357.  5 
1363.2 

Potinds. 

2 

3 

4 
5 

28,000 
27,000 
28,200 

Mean 

1355.3 

1350.  6 

1353. 0 

27, 733 

SxtrpinA  varinf  inn 

50.2 

59.5 

34 

M^an  vnrlatinn  . ,  r  - 

7 

8 

6 

Distance  between  targets  for  Lo  Boiileng^*:  9S  ft«et.    DiMtance  between  targets  for  eloctro-balHstic : 
97  feet.    Distance  between  targets  for  thread  veloeimeter :  100  feet.    By  whom  taken :  K.  T.  Hare. 

Second  series  of  experiments. 

Four  kinds  of  powder  were  procured  ft'om  the  Hazard  Powder  Com- 
I>any  for  this  series  of  experiments,  namely: 

1.  F.  Gr.,  duck  size  ('^Sea  shooting  duck"). 

2.  U.  8.  Government  musket. 

3.  Mortar. 

4.  Navy  cannon. 

The  tests,  as  before,  were  made  by  Mr.  Hare.  They  are  given  serially 
below. 

The  coarser  grained  powders  were  slightly  compressed  in  putting  up 
the  metallic  cartridges,  which  somewhat  aifected  the  resulting  velocities 
and  pressures. 
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No.  1. 
Becord  of  initial  velocities, 

[Station:  National  Armory,  Springfield,  Mass.  Dat«:  April  30,  1878.  Kind  of  ann:  Springfield  rifle. 
Ammunition:  Prepared.  Wt^ijjht  of  powder:  70  grains.  Kind  of  powder:  Hazard  sample,  marked 
F.  G.,  Duck  Size.*  Weight  of  ball :  405  grains.  Oblect  uf  experiment:  To  test  velodty,  presstire,  and 
specific  gravity  of  powder.    Specific  gravity:  1.79263.] 


Number  of  shot. 

Le  BonIeng6. 

Electro-ballistic. 

Thread  velocimeter. 

Pressures  per 
square  inch.  , 

1 
2 
3 

4 

Feet, 
132.5.9 
1318. 1 
1335.  7 
1335. 7 
1335.7 

Feet 
1322.4 
1318.7 
1333. 7 
1339. 4 
1339.4 

Feet. 

1323.7 

1318. 3 

1334.9 

1334.9 

1329.3 

Pounds. 
31,000 
28,000 
26.700 

5 

M<>an -  - 

1330. 2 

1330. 3 

1328. 2 

28,233 

Extreme  variation 

17.8 

22.7 

18.8 

Mean  variation 

3.2 

4.3 

2.8 

*  Sometimes  called  ''Sea  Shooting  Duck." 

Distance  between  targets  for  Le  Bonlenff6:  98  feet.    Distance  between  targets  for  electro-ballistic: 
97  feet.    Distance  between  targets  for  thread  velocimeter:  100  feet    By  whom  taken :  K.  T.  Hare. 


No.  2. 


Record  of  initial  velocities. 


specific  gravity  of  powder.    Specific  gravity:  1. 81182.] 


Number  of  shot. 

Le  Bouleng6. 

Electro-ballistic. 

Thread  velocimeter. 

Pressures  per 
square  incn. 

1 
2 
3 

4 

Feet. 
1354. 4 
1353. 4 
1367. 1 
1358.3 
1357. 3 

Feet, 
1351. 2 
1351. 2 
1375. 1 
1383.1 
1357.1 

Feet. 
1375. 0 
1348.1 
1375.0 
1363. 3 
1351. 7 

PouTtdt^ 
33,900 
33,900 
33, 9M 

5 

Mean  ....r t r^ 

1357. 7 

1359.  5 

1382.2 

33,900 

Extreme  variation 

13.7 

23.9 

28.9 

Mean  variation 

3 

3.8 

5.3 

Distance  between  targets  for  Le  Boiileng6:  98  feet.    Distance  between  targets  for  electro-ballistic: 
97  feet.    Distance  between  targetn  for  thread  velocimeter:  100  feet.    By  whom  taken:  R.  T.  Hare. 

19  LS 
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No.  3. 
Record  of  initial  velocities. 

[Station :  National  Armory,  Sprin<;field,  Mis?.  Date :  April  30,  1878.  Kind  of  arm :  Sprinji^eld  rifle. 
Aiamuuition :  Prepared.  Woigiit  of  powdur:  7J  ^ri»in?).  Kind  of  powdor :  Hazard's  Hampio,  marked 
Mortar  Powder.  Weight  of  bail:  405  grains.  Object  of  experiment:  To  test  velocity,  preeaare,  and 
specific  gravity  of  powder.    Specific  gravity:  1.91202.] 


Number  of  shot. 

Le  BouIeng6. 

Electro-ballistic. 

Thread  velocimeter. 

Pressures  per 
square  inch. 

1 
2 
3 
4 

Feet. 
1300.5 
13  >7. 0 
1289. 7 
1313. 2 
1297.5 

FeeL 

1300.  3 
1311.1 
1294.8 
1322.4 
1300.3 

Feet. 
1296. 9 
1313.6 
1286.  5 
1307. 6 
1307.  6 

Pounds. 
24.500 
25,000 
25.000 

5 

Mean 

1301. 5 

1305.7 

1302. 3                1            25. 000 

Sxtreme  variation ... 

23.5 

27.6 

26.5 

Mean  variation 

a4 

.      4.5 

4.2 

*  Dist4Uice  between  targets  for  Le  Bouleng6 :  08  feet.    Distance  1)etween  targets  for  elpctro-ballistic 
97  feci.    Distance  liotwcen  tai'gots  for  thread  velocimeter:  100  feet.    By  whom  talcen:  R.  T.  Uare. 


No.  4. 
Record  of  initial  velocities, 

[Station :  National  Armory,  Sprinrfeld,  Mass.  Dat« :  April  30,  1878.  Kind  of  arm :  Springfield  rifle. 
Ammunition:  Prepiiwi.  Weight  of  powder :  70  grains.  Kind  of  powder :  Hazard's  sample,  marked 
Navy  Cannon.  AV  eight  of  ball :  405  grains.  Ol).ject  of  experiment :  To  test  velocity,  pressure,  and 
specific  gravity  of  powder.    Specific  gravity :  1.77061. J 


Number  of  shot. 

Le  Bouleng6. 

Electro-ballistic. 

Thread  velocimeter. 

Pressures  per 
square  inch. 

1 
2 
3 
4 

Feet. 
1359.  3 
1328.9 
13.50.  4 
1329.  9 
1350.  5 

Fe^t. 
1357. 1 
1333. 7 
1363. 1 
1339. 4 
1322. 4 

Feet. 
13.>1. 7 
1334.9 
1340.5 
1323.7 
1318. 3 

Pounds. 
28.500 
29.500 
27,500 

5 

Mean 

1343.8 

1343.1 

1333.8 

28,500 

Extreme  variation  . . . 

30.4 

40.7 

33.4 

M€)an  variation 

5.7 

6.8 

5.1 

Distance  between  targets  for  Le  Bonleng6 :  98  feet.    Distance  between  targets  for  electro-ballistic : 
97  feet.    Distance  between  targets  for  thread  velocimeter :  100  feet.    By  whom  taken :  B.  T.  Hare. 

11.  Cartridge  bags. 
(Plate  XXVIII,  Figs.  1,  2.) 

The  cartridge  bags  are  made  of  twilled  serge,  or  some  other  woolen 
material. 

The  texture  should  be  close  enough  to  prevent  the  i)owder  from  sift- 
ing through. 

Each  bag  is  made  of  two  pieces,  identical  in  size  and  shape ;  one  end 
of  each  half-bag  is  semicircular.  The  half-bags  are  cut  out  by  means  of 
sheet-iron  or  tin  patterns.  Marks  for  the  seams  are  traced  out  by  the 
cutter. 
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Tlie  seams  are  half  an  inch  from  the  edge.  After  sewing,  the  edges 
are  turned  dowu  on  the  same  side  of  the  seam  and  basted,  to  keep  the 
powder  from  escaping  through  the  seam. 

Two  sizes  of  bags  are  used. 

Dlmenmom  {of  half  cartridge  hag). 
For  3''  gun  (Fig.  1). 

Inchea.    Centimeters. 

L'^n^tb 7.5  19.05 

Width 4.5  11.43 

For  2"  and  2''.5  guns  (Fig.  2). 

Inches.    Centimeteni. 

Lencrth 7.0  17.78 

Width 3.8  9.65 

Shorter  cartridge  bags  may  be  used  for  practice  with  small  charges. 


CHAPTER    V. 

SAB0T3,  FRICTION  PRIMERS,  AND  IMPLEMENTS. 

L  Sabots. 
(Plate  XXIX.) 

1.  Three-inch  sabots,  wood.  These  were  circular  disks  of  dry  pine. 
Two  thicknesses  were  made,  0".75  and  0".5.    (Figs.  1-4.) 

2.  Three-inch  sabots,  Gardes.  This  sabot  is  3"  in  diameter  and  0".55 
thick.  It  has  a  disk  of  iron  placed  between  two  disks  of  sole  leather, 
the  whole  held  together  by  a  copper  rivet.    (Figs.  5^  6.) 

3.  Two-inch  sababs.  Two  kinds  of  sabots  of  this  diameter  were  made; 
one  was  a  plain  wooden  sabot  and  the  other  a  Cordes  sabot,  similar  to 
those  above  described.    (See  Figs.  7-10.) 

4.  VTads.  In  firing  rifle  projectiles  and  when  using  smooth-bore  pro- 
jectiles with  the  rifled  mortar,  wads  of  paper  (newspapers)  were  used 
without  any  previous  preparation. 

II.  Friction  puniERS,  etc. 

Three  kinds  of  primers  were  used  during  the  experiments,  namely : 

1.  Service  friction  primer,  short. 

2.  Service  friction  primer,  long. 

3.  Electric  primers. 

III.  Pbiming  wire. 
(Plate  XXYIII,  Fig.  3.) 

This  implement  is  made  of  brass  or  steel  wire  0'M5  in  diameter,  and  is 
7".7  in  length.*  One  end  is  pointed  and  the  other  is  formed  into  a  ring 
2'^25  in  diameter. 

*  Length  9^'.7  ia  iigare,  but  it  has  been  found  to  be  too  long  for  convenience. 


' 
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IV.   SPONaE  AND  BAMMEB. 

(Plate  III,  Fig.  6.) 

This  is  a  staflf  of  ash  or  elm  30"  long.  The  rammer  head  is  cylindrical, 
4"  long  and  1".75  in  diameter.  The  end  for  the  sponge  is  also  cylindri- 
cal, and  is  5"  in  length  with  a  diameter  of  1".5.  The  shaft  between  the 
heads  is  turned  down  to  a  diameter  of  1".25. 

The  sponge-head  is  made  of  coarse,  well-twisted  woolen  yarn  woven 
into  a  kind  of  webbed  cloth,  or  of  sheepskin  with  the  wool  on. 

The  thickness  of  the  sponge-head  may  be  so  regulated  that  the  same 
rammer  may  be  used  for  the  2*'  and  2^.6  guns. 

V.  PpWDEE  MEASUBES. 

These  are  made  of  sheet-copper  or  brass.  Two  sizes  are  made,  one 
holding  one  ounce  (avoirdupois)  of  powder  (size  of  Navy  cannon*),  and 
the  other  two  ounces. 

VI.  Lanyabd. 

This  is  made  of  strong  cod-line  or  of  Xos.  3 J,  4,  or  4 J  Silver  Lake  Com- 
pany's braided  linen  line.  A  small  hook  of  iron  wire  with  an  eye  for  the 
line  is  attached  to  one  end  of  the  lanyard,  and  to  the  other  end  a  wooden 
toggle,  4'^  long  and  0''.75  in  diameter.  The  lanyard  should  be  30  feet 
long.    It  is  used  for  pulling  off  the  friction  primers. 

VII.  Combination  level. 

(Plate  XXVIII,  Fig.  4.) 

This  is  a  foot-rule  made  of  box-wood  and  bound  with  brass.  It  is  a 
combination  rule,  level,  and  octant.  A  steel  arm  which  closes  like  a 
knife  blade  is  graduated  into  degrees  from  0°  to  45°.  Half  degrees  may 
be  estimated.  It  is  used  for  obtaining  elevations  of  guns  and  mortars 
when  the  chase  or  exterior  near  the  muzzle  in  cylindrical.  In  the  figure 
it  is  shown  in  position  for  an  elevation  of  30  degrees. 

VIII.  GUNNEE-S  HAVEBSACK. 

(Plate  XXX.) 

This  haversack  is  intended  to  be  used  for  carrying  cartridges,  friction 
primers,  lanyards,  priming  wire,  and  the  combination  level.  It  is  made 
of  black  bridle-leather,  except  the  pocket  for  the  friction  primers,  which 
is  made  of  black  grain  leather. 

The  back,  bottom,  front,  and  flap  are  cut  in  one  piece.  The  ends  are 
lined  with  leather  to  give  them  the  requisite  stiffness.  On  the  inside  of 
one  end  is  a  pocket  for  the  combination  level. 

The  inside  flap  has  small  pads  sewed  to  the  ends  of  the  upper  part  to 
screen  the  inside  of  the  haversack  from  the  effects  of  a  driving  rain. 
Two  loops  are  sewed  or  riveted  to  the  back  for  the  reception  of  the  waist- 
belt.  A  tongue  or  "  billet"  fastens  the  outside  flap  to  a  brass  button  on 
the  bottom.  Sheaths  for  the  priming- wire  are  sewed  to  each  comer  at 
the  back  of  the  haversack.  A  waist-belt  and  buckle  complete  the  equip- 
ment.   (For  dimensions,  &c.,  see  plate.) 

*  Hazard's  Lii'e- Saving  Service  powder  ie  now  used. 
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Nomenclature. 

(Plate  XXX.) 

Fig.    1.  Flap,  back,  bottom,  and  front,  one  piece. 

Fig.    2.  Inside  flap. 

Fig.    3,  a.  b.  Pads  on  inside  flap  near  topj  should  be  same  size. 

Figs.  4,5.  Ends;  lined. 

Fig.    6.  Pocket  in  front. 

Fig.    7.  Pocket  for  level. 

Fig.    8.  Lining  for  bottom. 

Fig.    9.  Sheath  for  priming- wire;  one  at  each  end. 

Fig.  10.  Tongue  or  billet. 

Fig.  11.  Loops  for  waist-belt;  two. 

Fig.  12.  Waist-belt  and  buckle. 

Fig.  13.  View  of  haversack,  complete. 

Note. — If  made  for  the  service,  the  haversack  will  be  made  of  russet 
leather. 


CHAPTER  VI. 

SHOT-LLNES. 

These  lines  are  intended  to  be  used  in  connection  with  a  gun  or  mor- 
tar and  a  projectile,  to  eft'ect  communication  between  the  shore  and 
stranded  vessel,  or,  in  exceptional  cases,  between  vessels  at  sea. 

They  should  be  made  of  the  very  best  materials. 

The  English  method  of  faking  has  been  adopted  in  laying  up  these 
lines  for  tiring. 

Eocket^  may  be  used  instead  of  a  gun  and  projectile  for  carrying  the 
line. 

The  lines  used  in  each  series  of  experiments  are  given  separately. 

Section  I. — ^Lines  used  in  fiest  series. 

The  cords  or  lines  used  in  the  first  series  of  experiments  were  made 
expressly  for  the  United  States  life-saving  service. 

The  materials  used  were  stated  to  be  the  best  linen  and  Italian  hemp 
thread.  The  cords  are  braided  instead  of  being  twisted,  and  each  cord 
is  made  in  one  continuous  piece.  The  first  four  lines  were  sent  to  the 
writer  by  Capt.  J.  H.  Merryman,  United  States  Kevenue  Marine,  inspec- 
tor of  the  lil'e-saving  service.  These  four  lines  are  numbered  serially 
for  reference;  the  linen  and  hemp  lines  having  a  separate  set  of  num 
bers.  The  manufacturer's  numerical  notation,  when  given,  indicates  the 
diameter  of  the  line  expressed  in  32ds  of  an  inch.  Thus,  when  a  line  is 
designated  as  "Xo.  7,"  a  line  ^j^s  of  an  inch  in  diameter  is  meant.  The 
linen  shot-lines  had  invariably  a  smooth  finish;  the  hemp  lines  appeared 
to  be  less  smooth  upon  the  exterior. 

1.  Linen  line  JVo.  1. 

* 

Manufacturer  unknown,  probably  Silver  Lake  Company,  of  Newton- 
ville,  Mass. 
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Maker's  number  not  given,  probably  No.  7. 

Theoretical  diameter 0.21875  inch. 

Measured  diameter..... 0.22      inch. 

Length 600  yards. 

Weight  of  line 34  poands. 

Weight  of  faking-box,  A  1 ....     37  pounds. 

Weight  of  faking-box  and  line 71  pounds. 

2.  Linen  line  No.  2. 

IVIanufacturer  unknown,  probably  Silver  Lake  Company. 
Maker's  number,  No.  7. 

Theoretical  diameter 0.21875  inch. 

Measured  diameter 0.22       inch. 

Length 600  yards. 

Weight  of  line 33  pounds. 

Weight  of  faking-box,  A  2 36.5         poundn. 

Weight  of  faking-box  and  line 69.5        pounds. 

3.  Italian  hemp  line  Ko,  1. 

lilanufacturer  unknown,  probably  Silver  Lake  Company. 
Maker's  number  not  given,  probably  No.  4J. 

Theoretical  diameter 0.125  inch. 

Measured  diameter 0.13   inch. 

Length 700        yards. 

Weigh  of  line 16        pounds. 

Weight  of  faking-box,  Bl 24        pounds. 

Weight  of  faking-box  and  line 40        pounds. 

4.  Italian  heinp  line  No.  2. 

Manufacturer  unknown,  probably  Silver  Lake  Company. 
Maker's  number  not  given,  probably  No.  4^. 

Theoretical  diametor 0.125  inch. 

Measured  diameter 0.13    inch. 

Length 700         yards. 

Weight  of  line 13.5      pounds. 

Weiglit  of  faking-box,  B  2 24         pounds. 

Weight  of  faking-box  and  line 37.5     pounds. 

5.  Linen  line  No.  3. 

This  small  line  was  made  especially  for  trial  with  a  light  gun  to  ascer- 
tain the  maximum  range  that  could  be  obtained  without  breaking  the 
line,  and  also  to  learn  if  so  small  a  line  would  stand  the  shock  of  dis- 
cliarge.  It  was  made  of  bleached  linen  thread  under  the  direction  of 
Mr.  H.  W.  Wellington,  the  agent  and  manager  of  the  Silver  Lake  Com- 
pany^  of  Newtonville,  Mass.  It  is  what  rope-makers  term  hard-laid ; 
that  IS,  it  is  made  very  hard  and  compact  in  braiding  and  finisliing.  It 
was  made  in  a  single  piece. 

DimensionSj  &c. 

Maker's  number No.  3^ 

Theoretical  diameter 0.109375  inch. 

Measured  diameter 0.1  inch. 

Length 800  yards. , 

Weight  of  line 7.625       pounds. 

Weight  of  faking-box,  B 24  pounds. 

Weight  of  faking-box  and  line.  31.625       pounds. 
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6. — Time  required  for  faking  the  different  shot-Unee, 


Bate,  1877. 

Shot<Une. 

Time  of  fak- 
ing. 

a -a 

Beniarkfl. 

Month. 

Day. 

Kind. 

Lengtli 

• 

Ootober — 
November 

12 

12 

17 

17 

25 

25 

4 

4 

4 

4 
22 

22 

27 

27 
27 

Linen,  No.  1 

Hemp,  Na  1 

Hemp,  No.  1. 
Hemp,  No.  2. 
Hemp,  No.  2. 
Linen,  No'.  2 
Hemp,  No.  1. 
Hemp,  No.  2. 
Linen,  No.  1 . 

Linen,  No.  2. 
Lineu,  No.  1 

Linen,  No.  3 

Linen,  No.  3 

Hemp,  No.  2 
Linen,  No.  2 

Td9. 
600 

700 

700 
700 
700 
600 
700 
700 
600 

600 
600 

800 

750 

700 
600 

Mint. 
40 

31 

28 
28 
40 
21 
28 
27 
24 

22 
20 

40 

28 

17 
22 

A 

B 

B 
B 
B 
A 
B 
B 
A 

A 
A 

B 

B 

B 
A 

Line  in  coilfl  taken  np  by  winding  around  hand 

and  elbow  after  flnng. 
Line  in  coila  taken  an  by  winding  around  hand 

and  elbow  after  firing. 
Line  in  box ;  not  carried  out  by  shot. 
Line  in  box ;  not  carried  out  by  shot. 
Line  on  reel ;  assistant  absent  ten  minutes. 
Line  on  reel. 

Line  in  coils ;  wound  up  on  arm. 
Line  in  coils ;  wound  up  on  arm. 
Line  iu  coils ;  wound  up  on  arm ;  piece  broken 

off  line. 
Line  in  coils ;  wound  up  on  arm. 
Line  in  coils ;  wound  up  on  arm ;  piece  broken 

off  line. 
Line  iu  coil  as  received  fh>m  maker ;  interrupted 

by  snarls. 
Line  in  coils ;  wound  on  arm ;  fifty  yards  broken 

off. 
Line  on  reel. 
Line  on  reel. 

NOTB. — The  writer  did  the  faking  in  each  instance.  An  assistant  was  required  to  press  down  the 
loops  on  the  side  of  the  box  opposite  to  the  faker,  while  a  helper  paid  the  Une  out  of  the  coils  or  from 
the  reeL — D.  A.  L. 

Section  II.  Lines  used  in  second  series  of  experiments. 

1.  Experimental  shot-lines. 

The  braided  shot-lines  used  in  the  second  series  of  experiments  were 
manufactured  by  the  Silver  Lake  Company,  of  I^ewtonville,  Mass. 

The  lines  having  the  "ordinary  finish"  were  procured  by  the  Treasury 
Department,  while  those  having  the  "water-proof  finish"  were  furnished 
free  of  expense  to  the  government  by  Mr.  H.  W.  Wellington,  of  the 
firm  of  Wellington  Bros.,  of  Boston,  Mass.,  who  requested  that  they  be 
tried  at  the  same  time  with  the  other  lines  for  the  purpose  of  determin- 
ing their  relative  merits. 

The  braiding  of  these  lines  is  done  by  an  ingenious  machine,  the  in- 
vention of  the  late  James  Amiraux  Bazin,  of  Canton,  Norfolk  County, 
Mass. 

Eeferring  to  this  i)rocess  of  making  lines  or  ropes,  the  inventor  states: 

In  the  usual  method  of  making  ropes  it  is  necessary  to  give  the  yams  a  much  harder 
twist  thau  would  be  essential  for  binding  the  separate  fibers  together  in  order  to  com- 
pensate for  what  is  taken  out  by  the  countertwist  of  thp  strand,  thereby  making  it 
necessary,  in  laying  these  stranrU  up  into  a  rope,  to  give  them  a  much  harder  twist 
than  would  otherwise  be  required,  as  it  is  the  tendency  of  each  strand  to  untwist  that 
keeps  them  all  firmly  bound  t<»gether;  a  hard-twisted  rope  necessarily  requiring  an 
equally  hard  twist  in  the  strands,  and  thereby  causing  a  constant  strain  upon  all  the 
fibers  of  which  it  is  composed. 

But  where  a  soft  and  i)liable  rope  is  required,  as  the  twist  in  the  strands  must  be 
proportionally  reduced,  the  strandjs  will  be  liable  to  be  thrown  out  of  place  and  into 
kinKs  by  careless  usage. 

To  obviate  this,  ropes  are  sometimes  made  by  braiding,  which,  though  it  prevents 
the  strands  from  being  thrown  out  of  place,  is  still  more  objectionable,  as  the  strands 
in  this  case  nm  around  spirally  in  contrary  directions,  and  consequently  a  slight 
twisting  of  the  rope  either  way  will  throw  all  the  strain  upon  one-half  the  number  of 
fitrai^ds. 

To  overcome  the  above-mentioned  difficulties  is  the  object  of  my  invention,  which 
consists  in  combining  the  strands  of  any  fibrous  material  by  an  interlocking  twist,  in 
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wliich  the  strands  all  take  the  same  spiral  form  that  they  wonld  have  in  a  twisted 
rope  of  ordinary  manufacture^  and  yet  hold  each  other  in  place  more  effectually  than 
can  be  done  by  oraiding ;  this  interlociting  twist  being  formed  by  successively  passing 
each  strand  around  two  others,  so  that  each  of  the  two  so  entwined  shall,  in  its  turn, 
entwine  two  others ;  and  as  the  strands  all  maintain  the  same  spiral  form  irresx>e«tive 
of  the  twists  in  each,  there  can  be  no  unnecessary  strain  upon  the  fibers  of  which  they 
are  composed,  while,  under  all  circumstances,  each  strand  will  bear  an  equal  amount 
of  strain  with  all  the  others,  and  cannot  possibly  kink  or  become  misplaced. 

And  my  invention  also  consists  in  a  new  machine  for  forming  the  above-deecribed 
interlocking  twist,  in  which  the  spools  that  carry  the  strands  are  so  actuated  that  two 
of  the  strands  are  held  stationary  while  another  is  passinp^  around  them,  thereby  in- 
terlocking the  strands  as  above  described ;  and  my  invention  furthermore  consists  in 
so  arranging  the  mechanism  as  to  permit  of  its  being  operated  in  either  direction, 
as  may  be  desired,  according  to  the  twist  in  the  yams  of  which  the  strands  are  com- 
posed. 

The  spool-carriers  are  always  made  to  revolve  in  the  same  direction 
as  the  twist  of  the  strands. 

The  inventor  does  not  limit  himself  to  any  particular  number  of  spools, 
provided  only  that  the  number  shall  be  a  jnultiple  of  three,  , 

The  number  of  "  travelers^  or  spool-carriers  employed  in  the  machines 
for  braiding  the  experimental  lines  for  the  United  States  Life-Saving 
Service  were  nine  and  twelre,  depending  upon  the  size  of  the  lines. 

2.  Materials. 

Linen  and  Italian  hemx)  threads  were  used  in  the  fabrication  of  the 
experimental  lines. 

The  linen  yams  were  all  furaished  by  the  Smith  &  Dove  Manufactur- 
ing Company,  of  Andover,  Mass.,  and  the  Italian  hemp  yams  by  the 
Boston  Flax  Mills. 

In  the  process  of  braiding,  a  core  of  the  same  material  is  sometimes 
inserted. 

The  lines  made  on  the  twelve  "  traveler^  machines  are  a  little  firmer, 
and  the  strands  come  to  their  i)lace8  better  with  a  core ;  but  this  is  not 
indispensable,  and,  unless  the  yarn  is  harsh,  the  core  is  often  omitted. 

3.  Finishing, 

1.  "  Ordinary  finish.'' 

The  lines  are  finished  by  being  drawn  rapidly  twice  through  wheat 
starch. 

The  extra  starch  is  wi])ed  from  the  line  by  passing  it  through  a  piece 
of  India  rubber.  It  is  then  passed  through  a  closely-fitting  steel  die,  two 
inches  in  length.  After  drying  a  few  moments,  the  cord  is  passed  twice 
through  another  steel  die,  slightly  smaller  than  the  first.  The  latter 
operation  gives  the  cord  a  polish  and  smooths  the  exterior. 

2.  "  Water-proof  finish." 

The  "water-proofed"  lines  are  passed  slowly  through  a  hot  mixture  of 
linseed  oil,  bees-wax,  and  i>araffine  before  receiving  the  usual  finish. 

The  writer  is  indebted  to  Mr.  James  Tolman,  of  Boston,  for  the  above 
details,  as  w^ell  as  the  following  tabular  statement  in  regard  to  the  manu- 
facture of  braided  lines : 
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4.  Materials,  ^c,  used  in  the  manufacture  of  shot-lines  from  Wellington  Bros*  ^  Co,,  agents 

for  Silver  Lake  Company. 


p 

go 


5 
6 

7 

8 

9 

10 

3* 
4 

44 

5 

6 

7 

8 

9 

10 

4 


MateriaL 


Linen . . 
do 


do 

do 

do 

do 

do 

do 

do 

Italian  hemp. 

do 

do 

do 

do 

do 

do 

do 

do 

Dark  linen. . . 


Color. 


Bleached 

...do 

...do 

...do 

Unbleached . 

...do 

, .  -  .-do 

...do 

. .  .do 

Natural 

...do 


Yam. 


...do 

...do 

...do 

...do 

...do 

...do 

...do 

Unbleached. 


Andover,  3  cord,  No.  16 

Andover,  5  cord,  No.  16 

Andover,  5  cord,  No.  10 

do  

Andover  sail  twine,  3  ply,  2  ends. 

Andover  fiail  twine,  7  ply 

Andover  Hail  twine,  3  ply,  3  ends. 
Andover  sail  twine,  3  ply,  4  ends. 
Andover  sail  twine,  3  ply,  5  ends. 

AVet  spun,  6  conl 

Wet  span,  6  cord,  2  ply 

Dry  spnn,  6  cord,  3  ply 

Dry  spun,  6  cord,  4  ply 

Dry  spun,  6  cord,  5  ply 

Dry  spun,  6  cord,  6  ply 

Dry  spun,  6  cord,  7  ply 

I>ry  spun,  6  conl,  8  plv 

Dry  spun.  6  cord,  10  ply 

Andover,  3  ply,  sail  twine 


•r  tfl 

y>   — 

>.a 

22 

n 

<M^ 

c 

U  9    . 

n 

Ji^ 

Yds. 

9 

700 

9 

700 

9 

700 

12 

700 

12 

600 

12 

600 

12 

600 

12 

600 

12 

600 

9 

700 

9 

700 

9 

700 

12 

700 

12 

600 

12 

600 

12 

600 

12 

600 

12 

600 

9 

700 

Lbs. 

7. 

12.5 
13. 
24. 
31.5 
33. 
50.5 
55.  5 
63.5 

7. 
13. 
15.5 
26. 
31. 
38. 
41.5 
53.5 
64.5 
14.5 


*  The  nuiker's  number  indicates  the  diameter  of  the  cord  in  thirty-seconds  of  an  inch. 

5.  ]>imemions^  weights^  testSj  &c. 

The  following  sets  of  tables  give  all  the  details  in  regard  to  these  lines. 

The  two  tables  forming  each  set  belong  to  the  same  group  of  lines. 
Lines  Fob.  8,  9,  and  10  of  each  group  were  not  provided  with  faking- 
boxes,  from  motives  of  economy.  The  breaking  weights  and  "  stretch  in 
six  feet"  are  approximations  only.  The  former  was  obtained  by  taking 
sections  of  each  cord  and  carefully  attaching  them  to  two  small  grooved 
pulleys  in  such  a  way  as  to  avoid  cutting  the  cord  at  the  knots.  The 
length  of  cord  between  the  knots  was  invariably  six  feet.  One  pulley 
was  hung  from  a  beam,  and  to  a  hook  on  the  other  wa«  attached  a  large 
bucket.  Lead  weights  were  gradually  placed  in  the  bucket  until  the 
cord  broke.    The  total  load  was  carefully  weighed  in  each  instance. 

Very  small  weights  were  used  as  the  load  neared  the  breaking  weight 
or  stress. 

The  stretch  or  increase  of  length  of  the  cord  was  obtained  by  a  vertical 
scale  properly  adjusted;  an  index  or  pointer  attached  to  the  side  of  the 
pulley  on  the  lower  end  of  the  line  assisted  the  observer  in  following  the 
indications  and  taking  the  readings. 

In  other  respects  the  tables  are  self-explanatory. 
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'  Table  I. 

A. 

Experimental  braided  shoUlines  of  Italian  hemp,  made  hy  Silver  Lake  Company,  ordinary 

finish. 


o 

u 
o 

a 

a 
{25 


I 

s 

a 

OB 


3& 
4 

5 
6 
7 
8 
9 
10 


MateriaL 


Italian  hemp 

do 

do 

do 

Italian  hemp,  gash 

do 

do 

do 

do 


Length. 


700 
700 
700 
700 
600 
600 
600 
600 
600 


640.068 

640.  068 

640.068 

640.068 

548.63 

548.63 

548.63 

548.63 

548.63 


Diameter 
measured. 


.a 


0.095 
.125 
.145 
.100 
.  215 
.235 
.265 
.285 
.325 


i 

a 


1A 


2.413 
8.175 
3.683 
4.  826 
5.461 
5.969 
6.731 
7. 239 
8.255 


Weight 


•a 

§ 

o 
Pi 


7.0 
13.0 
15.5 
26.0 
31.0 
38.0 
42.0 
53.0 
64.5 


3.175 
5.896 
7. 030 
11. 793 
14. 061 
17.236 
19.  051 
24.040 
29.257 


Faking-box. 


I 

CO 


D 
B 
B 
0 
A 
A 


Weight. 


« 

a 

1 

1 

e 

19.5 

8.845 

23.5 

10.659 

24.0 

10.886 

33.0 

14.968 

42.0 

19.  U5L 

36.5 

16.556 

B. 


Teneile  strength  and  elongation  of  braided  shot-lines,  made  of  Italian  hemp  by  Silver  Lake 

Company,  ordinary  finish. 


o 

S8 

Maker^s  num- 
ber. 

MateriaL 

Breaking  weight 

Stretch  in  six  feet  of 
lino. 

PonndjB. 

Kilograms. 

Inches. 

Millime- 
ters. 

31 
4 

1* 

6 
7 
8 
9 
10 

Italian  hemD 

70 
90 
90 
2.'>2 
800 
850 
4(y7 
530 
673 

81. 7.'il 
40.823 
40.823 
114. 306 
136. 079 
158.759 
21L  829 
240.  406 
305. 270 

9.0 
6.0 
7.5 
11.0 
12.0 
10.5 
14.0 
12.0 

n.5 

228.60 

do 

152. 40 

do 

190.50 

do 

279.39 

Italian  hemp,  sash 

304.79 

do 

266.70 

do 

9on.  59 

do 

304.79 

do 

292.09 

Table  II. 

A. 
Experimental  shot-lines,  linen,  braided,  made  by  Silver  Lake  Company,  ordinary  finish. 


i 

3 

O 


a 


4 

*k 
5 
6 
7 
8 
9 
10 


Material. 


34  Bleached  linen 


do 
do 
do 


Unbleached  linen,  sash. 

do 

do 

do 

do 


Length. 


700 
700 
700 
700 
600 
6U0 
600 
600 
600 


640.068 

640.068 

640.068 

640.  068 

548.63 

548.63 

548.63 

548.63 

548.63 


Diameter 
measurtnl. 


d 


I 


0.092 
.127 
.133 
.160 
.210 
.225 
.275 

.2a't 

.322 


a 


^ 


2.3368 

3.  226 

3.378 

4.064 

5.334 

5.715 

6.  985 

7.188 

8.179 


Weight 


d 
p 

o 


7.0 
12.  5 
13.0 
24.0 
33.0 
33.0 
50.5 
55.5 
68.5 


3.175 
6.670 
5.896 
10.886 
14.908 
14.968 
22.906 
2.').  174 
28. 803 


Faking-box. 


GO 


D 
B 
B 
C 

A 
A 


Weight 


1 


18.0 
24.0 
23.  R 
33.0 
31.0 
35.0 


M 


8.164 
10.886 
10.659 
14.968 
15.422 
15.875 
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B. 

Tensile  etrength  and  elongation  of  braided  ahot-Unes,  made  of  linen  thread  by  Silver  Lake 

Company  f  ordinary  finish. 


«H 

> 

o 

a 

•*a 
6s 

0 

d 

■a 

^ 

^ 

3| 

4 

H 

5 

6 

7 

8 

0 

10 

Material. 


Bleached  linen 

do 

do 

do 

Unbleached  Unen,  saah 

do ; 

do 

do 

do 


Breaking  weight 


Pounda. 


102.0 
160.0 
143.5 
245. 0 
323.0 
301.0 
542.0 
683.0 
795.0 


Kilograma. 


Stretch  in  six  feet  of 
line. 


Inches. 


46.266 

6.0 

72. 575 

9.0 

65.091 

9.0 

111.  131 

&5 

146. 511 

13.0 

177. 356 

12.5 

245.840 

14.0 

809.806 

13.0 

360.609 

13.0 

Millime- 
ters. 


152.40 
228.60 
22&60 
215.90 
330.19 
817. 49 
355.59 
330.  19 
330.19 


Table  III. 


A. 


Experimental  braided  ehot-Unee  of  Italian  hemp,  made  by  Silver  Lake  Company,  water-proof 

finish. 


P 

0 


o 

.a 

c 

{3 


M 


0 
ao 

•a 


^   ;^ 


4 

6 

7 

8 

9 

10 


Material. 


3i  Italian  hemp. 


do 

do 

do 

Italian  hemp,  sash . 

do 

do 

do 

do 


Length. 

Diameter 
measared. 

We 

i 

5 

OB 

i 
1 

1 

o 

1 
& 

h 

640.068 

A 

^ 

700 

0. 100 

2.640 

8.0 

700 

640.068 

.120 

3.048 

14.0 

700 

640.068 

.140 

3.556 

14.5 

700 

640.068 

.200 

5.080 

27.5 

600 

548.63 

.210 

5.334 

27.0 

600 

548.63 

.225 

5.715 

37.5 

600 

648.63 

.274 

&985 

42.0 

600 

648.63 

.295 

7.493 

53.0 

600 

548.63 

.320 

&128 

55.5 

8.628 
6.350 
6.577 
12. 478 
12. 247 
17.009 
19.  051 
24.040 
25.174 


Faking-box. 


8 
33 


D 
B 
B 
C 
A 
A 


Weight. 


0 


18.0 
23.0 
24.5 
82.0 
86.0 
35.5 


I 


8.164 
10. 432 
11. 118 
14.  515 
16.329 
16.102 


B. 

Tensile  strpngth  and  elongation  of  braided  shot-lines,  made  of  Italian  hemp  by  Silver  Lake 

Company,  water-proof  finish, ' 


«M 

• 

o 

a 

0 

a 

mb 
line 

0 

« 

^ 

:^ 

H 

4 

44 

5 

6 

7 

8 

9 

10 

Material. 


Italian  hemp 

do 

do 

do 

Italian  hemp,  sash. 

do 

do 

do 

do 


Breaking  weight. 


Pounds. 


60 

no 

157 
232 
258 
820 
434 
476 
600 


Kilograms. 


27.215 
49.896 
71. 215 
10.5. 688 
117. 028 
145. 151 
196. 861 
215. 912 
272.158 


Stretch  in  six  feet  of 
line. 


Inches. 


5.0 
5.0 
6.0 
6.0 
7.0 
8.0 
&5 
11.0 
10.0 


MUlime- 
tei-8. 


127.00 
127.00 
152. 40 
1.52. 40 
177.80 
203.  20 
215.90 
279.39 
254.00 
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Table  IV. 


A. 


Experimental  braided  linen  shot-lines,  made  by  Silver  Lake  Company,  water-proof  finish. 


6 


C 

6 


1 

Material. 

Length. 

Diameter 
measured. 

Weight. 

Falsing-bcx. 

S 

^ 

1 

i 

0.100 
.122 
.139 
.175 
.  2J5 
.225 

«280 
.285 
.335 

t 

1 
1 

;3 

2.540 
3.094 
3.530 
4.445 
5.  715 
5.715 
7.112 
7.239 
8.500 

a 

1 

00 

1 

1 

Weight. 

0 
0 

go 

& 

• 
00 

1 

3* 
4 

Linen,  bleached 

700 
700 
700 
700 
600 
600 
600 
600 
600 

640.068 

640.068 

640.068 

640.068 

548.63 

548.  Ki 

548.63 

548.63 

548.63 

&0 
14.5 
15.5 
24.0 
31.5 
33.5 
5L0 
54.0 
70.0 

3.628 
6.577 
7.030 
10.  886 
14.288 
15. 195 
23.133 
24.494 
31.  751 

D 
B 
B 
C 
A 
A 

las 

R.3fil 

do 

24.      '     10. 886 

44 
5 

do 

do 

24.          10. 8H6 
31.  5       14.  -288 

6 
7 

Unbleached  linen,  sash. . . 
do 

36.5 
35.5 

1&556 
10.102 

8 

do         

9 

do 

10 

do 

B. 

Tensile  strength  and  elongation  of  braided  shot-litieSj  made  of  linen  thread  by  Silver  Lake 

Company,  water-proof  finish. 


o 

-   4' 

Maker's  nnm- 
ber. 

Material. 

Breaking  weight 

Stretch  in  six  feet  of 
line. 

0 

Pounds. 

Kilograms. 

Inches. 

Millime- 
ters. 

4 

*k 

5 
6 
7 
8 
0 
10 

Linen,  bleached 

91 
137 
145 
268 
837 
410 
480 
624 
769 

41.277 
62.142 
65. 771 
121. 563 
152.  862 
185.  974 
217. 720 
273.  044 
348.  816 

5. 

a 

7.5 
7.5 

12. 

12. 

11. 

13. 

13. 

127.00 

do 

do 

203. 20 
190.50 

do 

190.50 

Unbleache^d  linen,  sash 

304.79 

do 

do 

304.79 
279. 39 

do 

330.19 

do 

33C19 

Table  V. 


A. 


Experimental  braided  shot-lines,  unbleached  linen  thread,  made  by  Silver  Lake  Company. 


• 

0 

i 

•S 

Q 

«fNl 

^ 

o 

0 

h 

OB 

£ 

hi 
O 

S 

M 

0 

d: 

'A 

4 

1 

1 

4 

Material. 


Unbleached  linen 

Unbleached  linen,  W.  P. 


Length. 


00 

I 


700 

700 


640.068 
640.068 


Diameter 
measured. 


1^ 

V 

0 


0.127 
0.125 


s 


3.226 
3.175 


Weight. 


4 

0 
§ 


14.5 
16.5 


(4 

I 

o 

a 


6.577 
7.484 


Faking-box. 


cc 


B 
B 


Weight. 


c 


e 


23.5 
25.0 


XOTB.— These  lines  are  invoiced  as  "Dark  linen." 


laaso 
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B. 

Tensile  strength  and  elongation  of  braided  shoi-lineSf  made  of  unbleached  linen  thread  by  the 

Silver  Lake  Company. 


o 

^  . 
2$ 

Maker's  num- 
ber. 

Material. 

Breaking  weight. 

Stretch  in  six  feet 
of  line. 

Bemarks. 

•fa 
ga 

V5 

Ponndn. 

Kilograma. 

Inches. 

Millime- 
ters. 

1 
1 

4 
4 

TTnbleached  linen 

Unbleached  linen,  W.  P . 

172 
145 

78. 018 
65.771 

7 
9.5 

177.8 
241.3 

Onlinary  finish. 
Water-proof  finish. 

III.  EeEL  fob  SHOT-LINES. 

(Plate  XXXV.) 

It  was  found  necessary  during  the  experimental  firing  to  have  some 
method  of  taking  up  the  lines  rapidly,  and,  at  the  same  time,  one  that 
would  keep  them  from  becoming  entangled. 

A  light  reel  was  designed  for  this  purpose  which  answered  all  the 
requirements.  This  simple  contrivance  consists  of  a  frame,  reel,  and 
crank  of  wood,  and  of  two  wire  pins. 

The  frame  is  dovetailed  together,  and  has  four  small  D-rings  attached 
to  it  by  bits  of  leather.  These  rings  engage  with  the  snap-hooks  of  the 
can-jing-braces.  The  reel  is  composed  of  an  arbor,  carrying  cross-pieces 
at  each  end.    The  arbor  is  retained  in  the  frame  by  the  wire  pins. 

A  strip  of  leather  passes  over  the  extremities  of  the  cross-pieces  at 
each  end  to  keep  the  radial  arms  from  catching  in  the  line  when  winding 
it  up. 

Dimensions  and  details  of  construction  may  be  seen  in  the  drawings. 
Weight  of  reel  comi)lete,  8  i^ounds. 

lY.  Carbying-bbaces  fob  beel. 

(Plate  XXXYL) 

These  bracks  were  made  to  carry  the  reel  and  frame. 

They  consist  of  a  waistrbelt  and  a  set  of  light  cross-belts  or  bracf^s, 
with  snap-hooks  for  attaching  the  reel-frame. 

The  operator  walks  along,  winding  ui)  the  line  as  he  proceeds,  thus 
preserving  the  line  from  injuries  which  would  result  from  dragging  it 
through  the  sand,  over  rocks  and  bushes.  (See  plate  for  details.) 
Weight,  1  pound. 
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CHAPTER  VII. 

FAKING-BOXES. 

These  b^xe?  are  desigaerl  for  placing  the  sliot-lines  in  p3sition  for 
firing.  Tlie  lines  are  stowed  away  in  tlie  boxes  in  a  peculiar  minuer, 
Cilleil  "faking."  The  method  is  one  adopted  by  the  English  for  the 
stowage  of  their  rocket-lines. 

I.  FAKiNa-BOX  A  (large). 

(Plate  XXXI.) 

1.  Description. 

Inches.  Centim'ra. 

(Leiifrth 36.0  =91.4:W 

External  dimenstonB <  Width 19  9  =50.545 

(  Depth 12.76=32.384 

C  Lrngth 34.9  =8^.644 

Internal  diracnsiono <  Width 18.d  =47.751 

<  Depth 12.2  =30.937 

2.    Weight 

Lbs.  KilcMv. 

Average  weight,  empty 35  =15.874 

Average  weight,  with  **  braided  linen  line,  Silver  Lake  Co.,  No.  6,"  about.  6  5.5  =30. 1(i3 

Average  weight,  with  "braided  linen  lino  No.  7" 6S  =30.843 

3.  Material. 

This  box  is  made  of  well-seasoned  white  pine.  Tlie  faking-pins  are 
made  of  hickory,  and  the  frame  for  these  pins  of  ash. 

4.  Nomenclature  and  dimensions. 

Inches.  Centim'rs. 

Length ;^6.0  =9L438 

1  top <  Width 19.9  =50.545 

Thickness 55=  1.397 

Length 36.0  =91.438 

2  side  pieces,  same  size {  Width 12.2  =30.9:<7 

Thickness .55=  1.397. 

Length 19.9  =50.545 

2  end  pieces,  same  size ^  Width 12.2  =30.937 

Thickness 55=  1.397 


1 


Length 34.6  =87.882 

1  "false  bottom" I  Width 18.6  =47.243 

Thickness 55=  L397 


Frams  for  faking-pins, 

(Length , 38.0  =98.519 

2  side  pieces,  same  size i  Width 3.75=  9.525 

(Thickness 9  =  2.286 

(Length -•  21.0  =53.339 

2  end  pieces,  same  size {  Width 4.2  =10.668 

(  Thickness 9  =  2.286 
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Faking-pins. 

Inched.    Centim  'rs. 
Total  length 12.4  =  31.495 

(  Longth 11.5  =  29.209 

s------SaS;.-:::::::::;::::::::::::::  :?=  l^, 

C  Length 6.2  =  15.748 

2  cleats  for  rope  handleB,  samesizc.  /  Width 2. 0  =   5.  OtO 

<  Thickness 1.4=   3.656 

2han<iie«,hemprope {^^^ -:::-- :"::::- ''•iz'^:^ 

2  hasps,  metal,  for  fastening  box  to  firame. 

6.  Construction. 

The  sides  and  ends  are  dovetailed  together  at  the  earners.  The  top 
is  nailed  to  the  ends  and  sides  with  one- and-a-hal  finch  and  six-penny 
finishing  nails.  The  cleats  carrying  tlie  rope-handles  are  fastened  to 
the  box,  one  at  each  end,  by  four  small  screws. 

The  '•^  false  bottom"  has  a  row  of  holes,  1".2  (3.05  centimeters)  in  dia- 
meter around  the  perimeter.  Along  the  sides  and  ends  the  centers  of 
these  holes  are  situated  1".3  (3.3  centimeters)  from  the  edges.  The 
distance  between  the  centers  of  any  two  consecutive  holes  is  2"  (5.08 
centimeters). 

The  sides  and  ends  of  the  frame  for  the  faking-pins  are  put  together 
with  mortises  and  tenons. 

Along  the  sides,  the  centers  of  the  screw-holes  for  the  faking-pins  are 
placed  2".5  (6.35  centimeters)  from  the  outer  edges ;  the  centers  of  these 
holes  are  3''  (7.62  centimeters)  from  the  outer  edges  along  the  ends  of  the 
frame. 

The  distance  between  the  centers  of  any  two  consecutive  screw-holes 
is  2"  (5.08  centimeters). 

The  holes  are  bored  and  tapped  to  form  a  coarse-threaded  female 
screw. 

There  are  seventeen  holes  on  each  side  and  seven  at  each  end  of  both 
the  bottom  and  the  frame,  making  forty -eight  holes  in  each. 

The  faking-pins  are  turned  in  a  lathe  from  jneces  of  hickory  of  the 
proper  length.  The  body  is  a  frustum  of  a  cone.  The  upper  end  is 
slightly  rounded  off,  A  coarse,  cylindrical  screw  is  cut  upon  the  lower 
end. 

A  metallic  hasi)  which  passes  over  a  button  attached  to  the  end  of  the 
box  is  fastened  to  each  end  of  the  frame,  and  serves  to  hold  the  frame 
and  box  together  in  transportation  and  handling. 

In  the  boxes  usually  matle  for  the  United  States  Life-Saving  Service 
an  iron  staple  takes  the  j)lace  of  the  hasp,  and  a  staple  and  hook  of  the 
same  material  supplants  the  button;  but  they  form  a  very  insecure 
fastening.  In  handling  the  boxes  the  hooks  are  apt  to  become  dis- 
engaged and  let  the  frame  and  line  fall,  thus  increasing  the  chances  of 
entangling  the  latter. 

The  outside  of  the  box  is  painted  a  deep  blue,  with  narrow  marginal 
stripes  of  red. 


304 


UNITED   STATES   LIFE-SAVINO   SERVICE. 


6.  Maries. 


The  letters  "U.  S.  L.  S.  8."  are  painted  in  white  upon  the  top. 

11.  Faking-box  B  (small). 
(Plate  XXXII.) 
1.  Description. 


External  dimenBions. 


\ 


Internal  dimensioDS. 


Inches.  Centim^n. 

Lenjrth 24.0  =  r>0.i>59 

Width 16.0  =  40.6:» 

Depth 12.8  =  32.511 

(  Length 22.8  =  57.911 

<  Width 14.8  =  :?7.591 

<  Depth 12.2  =  30.937 

2.  Weight. 

Lbs.        Kilos. 

Average  weight,  empty 24     =  10.886 

Average  weight,  with  ** linen  line  No.  4,"  abont 36.5  =  16.55(} 

Average  weight,  with  **  linen  line  No.  4^,"  about 37     =  16.782 

3.  Materials. 


The  box  and  "false  bottom"  are  made  of  wliite  pine;  the  faking-pins 
of  hickory;  the  frame  of  ash ;  all  well  seasoned. 


1  top 


4.  Nomenclature  and  dimensions. 

Inches. 

C  Length 24.0 

\  Width 16.0 

(  Thickness 6 


2  side  pieces,  same  size, 


2  end  pieces,  same  size. 


1  "false  bottom" 


2  side  pieces,  same  size , 


2  end  pieces,  same  size 


32  pinS;  same  size , 


Length 24.0 

Ith 12.2 

Thickness 6 


(  Lpti 
{  Wic 
<Thi 

(  Length 
<  Width. 
I  Thickn< 


16.0 

12.2 

.6 


Length 22.6 

Wiilth 14.6 

Thickness 6 


Centim'Ts- 

=  60.95'9 
=  40.639 
=    1.524 

=  60.959 
=  30.937 
=    1.524 

=  40.639 
=  30.937 
=    1.524 

=  57.403 
=  37.083 
=    1.524 


Frame  for  faking-pins.  • 

(  Length 26.0  =  66.039 

.<  Width 3.7=    9.398 

^Thickness 9=   2.286 


43.179 

10.922 

^Thickness 9=   2.286 


(  length 17.0 

2  Width 4.3 


Falcing-pins. 

Total  length 12.4 

(  Length 11.5 

Body  ..  -.<  Greatest  diameter 1.0 

(  Least  diameter 35 

Screw         J  J^?'^^^^ 2 

«5crew....^  Diameter 7 


=  31.495 

29.209 

2.540 

.889 

2.286 
1.778 
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Inches.    Centim'rii. 

(Length 6.2  =  15.748 

2  cleats  for  ropo  handles,  same  size <  Width 2.0  =   5.080 

^Thickness 1.4=    3.556 

sbandiea,  hea.prope \  Bs^e^,:;;::.::::::;;:;::  ^°= t-^? 

2  hasps,  metal,  for  fastening  box  to  frame. 

5.  Construction. 

The  general  construction  of  this  box  differs  frotn  the  one  given  above 
in  the  following  particulars  only,  viz : 

1.  In  having  32  instead  of  48  faking-pins. 

2.  In  having  32  instead  of  48  holes  in  bottom. 

3.  In  having  32  instead  of  48  screw  holes  in  frame. 

The  distances  of  the  holes,  etc.,  from  the  outer  edge  of  the  bottom  and 
of  the  frame,  and  from  each  other,  are  identical  in  the  two  erases.  The 
painting  and  marks  are  also  the  same. 

FoTE. — ^The  two  sizes  of  faking-boxes  given  above  are  issued  to  life- 
saving  stations  at  the  present  time,  and  correspond  to  the  two  sizes  of 
shot-Unes  issued. 

III.  FAKiNa-BOX  C  (large,  square). 

(Plate  XXXIII.) 

1.  Description, 

Inches.  Centirn'ra. 

(Length 24.0  =  60.959 

External  dimensions <  Width 24.0  =  60.959 

(  Depth 12.8  =  32.511 

(Length 22.9  =  58.165 

Internal  dimensions <  Width 22.9  =  58.165 

^  Depth 12.3  =  31.241 

2.  Weight. 

Lbs.  KiloB. 

Average  weight,  empty 33     =14.968 

Average  weight,  with  "linen  line  No.  5,"  about 57     =25.854 

3.  Materiah, 

The  materials  for  this  box  are  the  same  as  those  used  for  the  preced- 
ing boxes. 

4.  Xomeixclature  and  dimensions. 

Inches.  Centim'ra. 

(Length 24.0  =  60.959 

1  top <  Width 24.0  =  60.959 

^Thickness 5=    1.270 

(  Length 24.0  =  60.959 

2  side  pieces,  same  size <  Width 12.3  =  31.241 

<  Thickness 55=  1.397 

(  Length 24.0  =  60.959 

2  end  pieces,  same  size <  Width 12.3  =  31.241 

^Thickness 55=  L397 

(  Length 22.6  =  57.4r 

1  ''false  bottom" ^  Width 22.6  =  57./       ^ 

(Thickness 6=    1.       ^ 

20  L  S  ^^ 
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2  side  pieces,  same  size , 


Frame  for  faTcing-pins. 

Inches.  Centim*ra. 

Length 25.8  =  a'i.S.^I 

Width 3.7=    9.3JI8 

^ThickucBS 9=    2.286 


^ 


2  end  pieces,  same  size 


1 


Lenjrth 24.75=  62.  86 

Width 4.3  =  10.92 

Thickness 9=    2.286 


Falcing-pim. 

fTotallength 12.4  =31.495 


40  pins,  same  size.. -  ^  Body 


{  Lengrfh 11.5  : 

<  (Treatcst  diameter 1.0  : 

(  Least  diameter 35: 


, Screw 


2  cleats  for  rope  handles,  same  size 


Length  .  . 
Diameter 


.9 
.7 


29.209 

2.540 

.889 

2.2H3 
1.778 


Length 6.2  = 

Width 2.0  = 

Thickness 1.4=    3.556 


15.748 
5.080 


2  handles,  hemp  rope 


(  Length 18.0  =45.719 

J  Diameter 5=    1.270 


2  hasps,  metal,  for  fastening  box  to  frame. 


IV.  Faking-box  D  (small,  square). 

(Plate  XXXIV.) 
1.  Description, 


External  dimensions, 


IqcIicb. 

(  Length 16.0 

<  Width  16.0 

(  Depth 12.8 


Internal  dimensions. 


(Length 14.9 

{  Width 14.9 

(  Depth 12.3 


2.  Weights. 


Lbs. 

Average  weight,  empty 18 

Average  weight,  with  ^Minen  line  No.  3|,"  about 26 


Centim'ra. 
=  40.639 
=  40.639 
=  32.511 

=  37.845 
=  :W.845 
=  31.241 


KiloH. 

=    8.164 
=  11.792 


3.  Materials. 

The  materials  for  this  box  do  not  differ  from  those  of  the  precediDg 
boxes. 

Nomenclature  and  dimetisions. 

IncheA.  Centim'rs. 

5  Length 16.0  =40.639 
Width 16.0  =40.639 
Thickness 5=    1.270 


Length 16.0  =40.639 

9  side  nieces,  same  size {  Width 12.3  =31.241 

Thickness 55=    L397 

(  Length 16.0  =40.639 

2wid  TOftces  same  size <  Width 12.3  =31.241 

(Thickness 55=    L397 
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Inches.  Centim'rs. 

(  Length 14.55  =  36.956 

1  "false  bottom" ^  Width 14.55  =  36.956 

(Thickness 6    =    4.064 

Frame  for  faking-pins. 

Lenorth 18.0    =45.719 

2  side  pieces,  same  size -^  Width 3.7    =    9.393 

Thickness 9    =    2.286 

Len£rth 16.9    =42.925 

2  end  pieces,  same  size ^  Width 4.35  =  11.049 

Thickness 9    =    2.236 

FaJiing-jnns, 

Total  length 12.4    =31.495 

(  Lon<rth 11.5    =29.209 

24  Bins  sime  size       ^  ^^'^^ \  Greatest  diameter 1.0    =    2.540 

Z4  pins,  same  size...  <j  ^  j^^^^^  diameter 35  =      .889 


V. 


^n«.w  5  Length 9    =    2.286 

^^^^ J  Diameter 7    =    1.778 


Length 6.2    =15.748 

2  cleats  for  rope  handles,  same  size . .  ^  Width 2.0    =    5.080 

Thickness 1.4    =    3.556 

ou^r.A\^  i,«r«^,«rx^  JLeugth IP.O    =45.719 

2  handles,  hemp  rope J  Diameter 5    =    1.270 

2  hasps,  metal,  for  fastening  box  to  irame. 

Note. — ^The  square  faking-boxes  C  and  D  do  not  differ  materially  in 
construction  from  boxes  A  and  B.    They  are  experimental  boxes. 


308  UNITED    STATES   LIFE-SAVING    SERVICE. 

PART  III. 

RECORD  OF  EXPERIMENTS. 

The  experiments  are  divided  into  two  series ;  the  first  series  compris- 
ing those  made  at  Springfield,  Mass.,  in  the  autumn  of  1877 ;  the  second, 
those  made  at  Sandy  Hook,  N.  J.,  in  the  spring  of  1878. 


CHAPTER   I. 

FIRINGGROUNDS. 
I.  Firing-ground  at  Springfield,  mass. 

(Plate  XXXVII.) 

Considerable  difficulty  was  experienced  in  finding  a  suitable  firing- 
ground  in  convenient  proximity  to  the  National  Armory.  The  grounds 
possessed  by  the  United  States  Government  afforded  too  limited  a  range 
to  be  of  any  pra<5tical  utility.  The  government  for  its  own  purposes 
used  ranges  over  water  in  experimental  firing ;  but  though  the  ultimate 
object  of  the  present  trials  was  to  determine  the  best  means  of  throwing 
lines  over  an  intervening  space  of  water,  it  was  especially  undesirable 
during  the^e  trials  to  have  such  an  inconvenient  obstruction  between  the 
initial  and  objective  points  of  the  firing. 

Some  of  the  chief  requisites  of  a  good  firing-ground  for  making  exi>eri- 
ments  in  throwing  lines  are: 

1.  That  it  should  present  an  adequate  range. 

2.  That  it  should  be  neiirly  level. 

3.  That  tliere  should  be  no  obstacles  to  interfere  with  the  attainment 
of  a  good  view  of  the  shot  and  line  tliroughout  the  trajectory,  nor  with 
taking  up  the  line  after  firing.  This  condition  rejects  a  range  over  water 
hot  only  on  account  of  wetting  the  line,  thereby  increasing  its  weight 
and  rendering  the  result  of  the  subsequent  shot  incomparable  with  one 
made  with  the  dry  line,  but  also  by  increasing  the  physical  difficulties  of 
taking  up  the  line  and  replacing  it  in  the  faking-box. 

It  also  rejects  ground  covered  with  briars  or  other  prickly  plants  or 
shrubs  whose  prickles  penetrate  and  break  off  in  the  line  when  it  is  drawn 
through  them,  thus  rendering  the  handling  of  the  line  both  difficult  and 
painful. 

4.  That  the  extent  of  the  range  should  be  great  enough  to  enable  the 
observer  to  note  the  point  of  fall  of  those  shot  that  break  the  line  and 
pass  far  beyond  the  limits  which  they  would  attain  if  the  line  remained 
intact,  in  order  that  the  shot  may  be  easily  recovered  for  subsequent 
use. 

5.  That  human  habitations  should  not  be  in  or  near  the  plane  of  fire. 
After  some  time  spent  in  prospecting  for  a  spot  suited  to  the  object  in 

view,  one  was  selected  about  one  mile  from  the  city  of  Springfield, 
Mass.,  but  still  within  the  city  limits.  It  consisted  of  two  strips  of 
meadow-land  nearly  level  for  about  700  yards ;  the  extremity  of  the  range 
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farthest  from  the  gun  having  the  greater  elevation.  The  ground  pre- 
sented a  very  clear  range  of  687  yardi  between  the  two  tracts  of  timber 
land  at  it^s  extremities. 

The  disadvantages  were,  that  the  filling  had  to  be  done  over  a  much- 
traveled  road,  that  the  land  closely  adjacent  was  often  occupied  by  la- 
borers, that  the  nearness  of  the  city  enabled  many  idlers,  especially  boys, 
to  congregate  in  the  vicinity  of  the  plane  of  fire.  The  delays  and  an- 
noyances due  to  these  causes  were  many  and  oftentimes  very  trouble- 
some. All  the  appurtenances  of  the  range  had  to  be  set  up  and  removed 
at  each  visit  to  prevent  their  wanton  destruction  by  tramps  or  thought- 
less boys. 

No  difficulty  was  experienced  in  obtaining  the  necessary  permission 
from  the  municipal  authorities  to  fire  within  the  city  limits  and  over  the 
roadway.  They  merely  required  that  sentinels  should  be  stationed  on  the 
road  to  warn  passers  by,  in  order  to  prevent  accidents. 

The  land  occupied  was  owned  by  Mr.  E.  W.  Bond,  president  of  the 
Massachusetts  Mutual  Life  Insurance  Company,  and  Mr.  James  Kirk- 
ham,  president  of  the  First  I^ational  Bank  of  Springfield,  both  of  whom 
very  kindly  and  generously  allowed  it  to  be  used  without  asking  for  any 
compensation. 

At  the  firing  point  a  gun  platform  was  constructed  to  avoid  the  tear- 
ing up  of  the  ground  due  to  the  recoil  in  continued  firing. 

This  platform  was  8  feet  long  and  6  feet  wide,  made  of  2-inch  deck 
plank  spiked  down  upon  4  sleepers.  The  sleepers  were  8  feet  long,  with 
a  cross-section  of  10  inches  square,  and  were  bedded  in  the  ground  flush 
with  the  surface.  Immediately  in  front  of  the  center  of  the  platform 
was  driven  the  initial  stake  from  which  the  range  was  measured.  The 
muzzle  of  the  piece  was  placed  directly  over  this  stake  in  firing.  From 
this  point  the  range  was  laid  off  by  means  of  a  tape-line  100  feet  long ; 
and  a  stake,  with  its  distance  in  yards  from  the  origin  marked  upon  it, 
was  driven  down  at  100  yards,  and  at  each  additional  hundred  yards 
from  the  initial  point.  Intermediate  stakes  were  driven  at  intervals  of 
25  yards  between  those  which  designated  the  100-yard  points.  This 
arrangement  greatly  facilitated  the  measurement  of  the  ranges  of  the 
shot. 

Later  a  second  range  was  laid  out  from  the  same  origin,  but  so  inclined 
as  to  clear  the  point  of  the  woods,  in  which  several  shot  had  been  lost 
by  the  breaking  of  the  lines.  This  range  was  marked  at  each  hundred 
yards  by  an  appropriately-numbered  stake. 

The  ranges  were  remeasured,  to  preclude  any  possibility  of  error. 

To  the  right  and  rear  of  the  gun  platform  was  erected  a  shelter  7  feet 
long  and  6  feet  high,  made  of  10-inch  timber,  to  screen  the  firing  party 
when  testing  new  guns  with  heavy  charges.  Every  precaution  was  taken 
to  prevent  accidents.  The  guns  were  always  firecl  with  a  lanyard  and 
service  primer.  When  firing,  range  flags  were  placed  at  the  300,  400, 
and  500-yard  stakes,  to  mark  the  hne  of  fire.  In  evertj  case  the  gun  was 
pointed  so  as  to  bring  the  plane  of  fire  to  coincide  with  the  line  of  flag- 
staves.  Twenty-five  yards  to  the  right  of  the  200-yard  stake  was  placed 
a  Gasella  anemometer,  to  measure  the  approximate  surface  velocity  of 
the  wind.  This  instrument  was  placed  a  little  over  five  feet  from  the 
ground.  It  occupied  a  clear  space,  removed  from  any  obstructions  that 
would  modify  the  velocity  of  the  surface  current  of  air.  The  direction 
of  the  wind  with  reference  to  the  line  of  fire  was  estimated  from  the  po- 
sition assumed  by  a  vane  five  feet  long,  situated  at  the  same  spot  as  the 
anemometer. 
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General  method  of  firing. 

The  practice  usually  observed  in  firing  was  as  follows : 

1.  To  set  up  and  align  the  range  flaga. 

2.  To  place  the  anemometer  in  position  and  take  the  initial  reading. 

3.  To  place  the  faking-box  containing  the  line  in  position  for  firing. 

4.  To  point  the  gun  so  that  the  vertical  plane  through  its  axis  would 
coincide  with  the  line  of  flags  as  closely  as  possible. 

5.  To  charge  the  piece  with  a  cartridge  containing  the  powder. 

6.  To  attach  the  line  to  the  shot  and  insert  it  in  the  piece. 

7.  To  give  the  proper  elevation. 

8.  To  prick  the  cartridge  and  insert  the  friction  primer. 

9.  To  fire  the  gun. 

10.  To  take  the  reading  of  the  anemometer. 

11.  To  measure  the  range.  The  distance  from  the  nearest  stake  to 
the  point  where  the  shot  fell  is  measured  with  a  i)ole  10  feet  long  and 
then  reduced  to  yards,  and  added  algebraically  to  the  number  of  yards 
on  the  stake. 

12.  The  deviation  of  the  shot  to  the  right  or  left  of  the  line  of  fire  is 
measured  in  feet  with  the  same  pole. 

13.  The  bowing  or  drift  of  the  slack  of  the  line  from  the  plane  of  fire 
at  the  300-yard  stake  is  measured. 

XL — ^FlBINa-GROUND  AT  SANDY  HOOK,  N.  J. 

The  second  series  of  experiments  were  conducted  at  the  ordnance 
"proving-ground"  at  Sandy  Hook,  N.  J. 

Pennission  to  iise  these  grounds  was  granted  by  General  S.  V.  Ben6t, 
Chief  of  Ordnance,  and  Col.  S.  Crispin,  constructor  of  ordnance.  United 
States  Army. 

A  range  was  laid  out  along  the  sandy  beach,  carefully  measured,  and 
marked  by  stakes,  as  in  the  preceding  instance  at  Springfield,  Mass. 

Kange-flags  were  used  to  indicate  the  plane  of  fire. 

A  gim-platform  13  feet  square  was  placed  at  the  firing-point,  which, 
though  it  allowed  the  gun  and  carriage  to  recoil  more  in  firing,  was  a 
necessity  where  continued  experiments  are  carried  on  in  the  yielding 
sand. 

A  Casella  anemometer  was  mounted  on  a  staff  5  feet  high  and  placed 
about  20  yards  to  the  right  of  the  200-yard  stake,  for  the  purpose  of  ob- 
taining the  velocity  of  the  wind  at  the  surface  of  the  ground. 

A  vane  was  i)laced  at  the  same  point,  to  determine  the  direction  of 
the  wind  with  reference  to  the  plane  of  fire. 

The  velocity  of  the  wind  at  an  altitude  of  about  50  feet  above  the 
surface  of  the  ground  was  taken,  whenever  possible,  at  the  ofiice  of  the 
Ordnance  Board,  a  short  distance  in  rear  of  the  firing  point. 

On  a  subsequent  page  are  given  the  velocities  of  the  wind  during  the 
hours  of  experimental  firing,  as  indicated  by  the  self-registering  appa- 
ratus in  the  office  of  the  signal-service  observer. 

The  two  instruments  last  referred  to  are  Robinson  anemometers,  and 
are  by  no  means  so  delicate  in  their  indications  as  the  Casella  air-meter 
used  for  the  surface  velocities. 

In  the  tables  giving  the  results  of  the  firings,  the  long  arrow,  running 
the  whole  length  of  the  column,  marked  ^'Wiud  direction,"  represents 
the  intersection  of  the  plane  of  fire  with  the  surface  of  the  ground  and 
the  direction  in  which  the  guns  were  pointed. 

The  short  arrows  indicate  the  direction  of  the  wind  with  reference  to 
this  line. 
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KGFiELD,  Mass. 
*ronze  (converted). 


icoil  of  gnn. 


Mat-eriiil. 


d Linen  Xo.  1 

do 

Italian  hemp  No.  1 . 

Linen  Xo.  1 

d ......ao 

ao 

...m. do 

Italian  hemp  Xo.  1 . 

ao 

' ao 

' Linen  Xo.  1 

Italian  hemp  Xo.  1  . 

I'k  of  be<l ao 

■ 

u ao 

■ 

|«ie  fi»et Linen  Xo.  2 

j Italian  hemp  Xo.  2  . 

U do 

broke  eheek  of  bwl .    Linen  Xo.  2 

p Italian  hemp  Xo.  2. 

■ Linen  Xo.  1 , 


rda  reduced  to  yards  and  decimal  parts  of  a  yi 
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1.  Synoptical  transcript  of  notes  from  the  firing  record. 

3  INCH  M.  L.  RIFLED  MORTAR — ^BRONZE. 


Date. 


(4-1 

o 
o 


1877. 
Sept.  22. 


27. 


Oct.  6. 


10. 


8 


10 


Rifle  projectile. — Gas  entered  axial  cavity  notwithstanding  sabot,  and 
blew  the  cap  off;  cutting  the  retaining-screw  entirely  off,  carrying 
the  knot,  rubber  tube,  and  washer  out  at  the  front  end  of  the  shot. 
When  the  resistance  of  the  line  drew  the  rubber  tube  and  knot  back, 
the  former  caught  on  the  forward  end  of  the  shot,  introverting  a 
portion  of  the  tube  and  cutting  off  the  line.  About  20  yards  of 
line  carried  out.  Rubber  tube  found  about  150  yards  in  front  of  j^uu. 
A  good  line-shot,  ranging  723  yards  and  striking  a  tree,  40  feetlrom 
the  ground.     Projectile  recovered. 

Rifle  projectile. — ^The  cap  was  not  blown  off,  nor  was  any  trace  of 
gas  found  in  the  axial  cavity.  The  shot  and  line  were  recovered ; 
the  rotation  of  the  bhot  due  to  the  rifled  motion  twisted  the  line 
badly.  The  line  assumed  a  spiral  fiisifonn  shape  in  rear  of  the  pro- 
jectile ;  the  spirals  near  the  shot  being  very  small  and  increasing 
in  amplitude  with  their  distance  in  rear  of  it,  until  a  point  within 
about  50  yanls  of  the  faking-box  was  reached,  firom  which  point  to 
the  box  the  amplitude  of  the  spirals  decreased.  This  tapering  of 
the  spirals  in  rear  of  the  shot  increased  greatly  the  resistance  of  the 
air  and  diminished  the  range. 

Rifle  projectile. — Line  carried  out  25  or  30  yards;  end  &ppeared  as 
if  burned  off ;  shot  lost.     One  sabot  recovered. 

Rifle  projectile. — Copper- wire  rope  iut'Crposed  between  shot  and 
line,  broke.  Forty  yards  of  line  carried  out.  Gas  entered  axial 
cavity  and  started  the  brazing  of  the  cap.  Projectile  rotated  about 
its  shorter  axis  and  struck  upon  its  side. 

Rifle  projectile. — ^The  cap  being  lost  the  line  was  knotted  over  a 
lead  washer  and  inserted  in  the  gun  point  first,  with  two  sabots 
to  rest  upon  and  prevent  the  gas  hummg  off  the  knot.  The  shot 
was  fired  base  first,  took  the  rifled  motion,  and  when  it  felt  the  strain 
upon  the  line  it  reversed,  but  retained  the  rifled  motion  and  nn- 
dulated  up  and  down  in  the  trajectory.  The  line  was  twisted  as 
before. 

Rifle  projectile. — This  shot  was  placed  in  the  gun  like  the  preceding 
one  and  fired  base  first,  but  when  it  reversed  it  did  not  proceed 
point  foremost,  but  continued  to  rotate  about  its  shorter  axis.  The 
rotation  of  the  shot  twisled  the  line. 

Smooth-bore  projectile. — The  bowing  or  drift  of  the  shot-line  from 
the  line  of  fire  at  the  300-yard  stake  was  129  feet  to  the  right.  The 
shot  kept  point  foremost  after  reversing  and  the  resistance  of  the  line 
kept  it  so. 

Rifle  projectile. — Used  one  wooden  and  one  Cordes  sabot.  Gas  pene- 
trated axial  cavity,  burning  off  the  line,  which  was  found  to  be 
still  burning  when  examined.  Shot  lost.  Range  unknown.  Ac- 
tion in  trajectory  unknown. 

Smooth-bore  projectile. — This  shot  rotated  about  its  shorter  axis  dur- 
ing its  whole  flight ;  the  line  did  not  experience  resistance  enough 
to  Keep  the  shot  point  first.  Wind  directly  across  line  of  fire,  veloc- 
ity about  6.37  miles  jier  hour.  The  line  bowed  226  feet  to  the  right 
at  the  300-yard  stake. 

Rifle  projectile. — ^The  shot  was  fired  base  first.  The  base  was  turned 
off,  forming  a  frustum  of  a  cone,  and  the  longitudinal  groove  for  the 
line  (along  the  side  of  the  shot)  was  partially  filled  with  lead.  The 
escape  of  gas  in  firing  cut  out  lead.  The  shot  rotated  about  its 
shorter  axis  in  the  first  part  of  the  trajectory  and  kept  point  first 
during  the  latter  part  of  its  flight.    Shot  penetrated  two  feet  into 
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1.  Synoptical  transcript  of  notes  from  the  firing  record — ^Continued. 
3-mcH  M.  L.  EIFLED  MOBTAR—BEONZE— Continued. 


Date. 


1877. 

Oct.      10     11 
12 


^3 


o 

o 
525 


13 


13 
14 


24 


Nov.       3 


12 


15 


16 


17 

18 
19 

;  20 


the  ground  in  falling.  Line  twisted  and  lay  in  loose  coils  in  tho 
vicinity  of  the  point  where  the  shot  struck.  The  line  bowed  68  feet 
to  right  of  300-yard  stake. 

Smooth-bore  projectile. — Line  ran  out  beautifully.  Bowing  of  line, 
14  feet  to  right  of  300-yard  stake.  Escape  of  gas  through  rifles 
diminishes  range. 

Smooth-bore  projectile. — Bowing  of  line,  33  feet  to  left  of  ;^00-yard 
stake.  Velocity  of  wind  probably  greater  than  given,  as  the  inter- 
val between  reaiiings  in  this  case  was  6^3  minutes,  and  the  wind  wa^i 
increasing  all  the  time.  Escape  of  gas  through  the  rifles  affected 
the  range. 

}  Smooth-bore  projectiles. — Line  burnt  off  in  each  case  and  shot  lost 


i 


Range  uncertain,  probably  over  800  yards.  Both  shot  rotate<l 
about  shorter  axis.  Faking-box  placed  9  feet  to  left  of  platform  on 
windward  side.  Line  burned  ofl*  in  loop  in  each  ease ;  end  of  line  on 
fire  when  examined.  The  length  of  tne  powder-charge  was  such 
that  it  greatly  increased  the  gas-escape  through  the  grooves. 

Smooth-bore  projectile. — Bowing  of  line,  13  feet  to  right  at  the  300- 
yard  stake.  The  lino  was  all  carried  out  and  the  end  dragged  115 
feet  from  the  box  towards  the  front.  Shot  penetrated  earth  18 
inches.  Reading  of  anemometer  uncertain,  not  properly  adjusted ; 
but  result  varies  but  little  from  the  truth. 

Smooth-bore, projectile.  Bowing  of  line,  9.5  feet  to  left  at  300-yard 
stake.  The  line  was  all  carried  out,  the  loose  end  being  dragged  to 
the  front  a  distance  of  128  feet.  Shot  buried  2  feet  in  the  ground. 
Projectile  rotated  about  its  shorter  axis  three  or  four  times  in  tho 
first  part  of  the  trajectory.     Wind-velocity  5.2  miles  per  hour. 

Smooth-bore  projectile. — The  shank  broke  off  clode  to  base  of  shot. 
It  broke  when  the  shot  reversetl  and  brought  the  straiu  upon  the 
shank,  which  accidentally  had  been  ma<le  of  steel  instead  of  wrought 
iron.     Shot  lost.     About  100  yards  of  line  carried  out. 

Smooth-bore  projectile. — Shot  with  very  long  shank  ( 10  inches).  Fak- 
ing-box to  left  of  gun-platform.  Bowing  of  line,  about  200  feet  to 
right  at  300-yard  stake.     Wind,  10.864  miles  per  hour. 

Smooth-bore  projectile. — Shot  can*ied  away  75.5  feet  of  hemp  lino, 
which  probably  broke  at  or  near  a  spot  that  had  been  partially  cut 
through  previously  by  whipping  against  e^ges  of  box.  Shot  rer 
covered.     Range  over  900  yards. 

Smooth-bore  projectile.— Bowing,  70  feet  to  right  at  300-yard  stake. 
Shot  had  10-iiich  shank. 
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1.  Sunoptkal  transcript  of  notes  from  the  firina  record — Continued. 


:» FIELD,  Mass. 
to  a  caliber  of  2  inches. 


Lengtb. 


U^rial. 

-* 

Ttinp  No.  1. 

).  1 

t'<mp  No.  2. 
«('inpKo.  1. 

i-rap  No.  2. 

«*inp  No.  1. 

•  •  - /  • 

icnip  No.  2. 

fK2 

.('iiip  Nu.  2. 

«.  1 

■*  .-       . 


Yards.       Met4<ro. 


700 
700 
600 
600 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
6<M) 
7*0 
700 
600 


640  4- 
640  + 
548  -f 
548  -I- 
640  + 
640  + 
640  + 
640 -f 
640  -f- 
640  -f 
640  + 
640  -f 
640  -f- 
640  + 
640  + 

r>4«  4- 

640  + 
640  -f 
M«  -f 


8uch  great  initial  velocity  as  tliU  shot.  The  sabot  (Cordes)  was  a 
failure,  the  gas  passing  it  and  entering  the  axial  cavity ;  the  press- 
ure of  the  gas  inside  the  shot  was  so  great  that  the  head  was  blown 
off  and  lost.    A  portion  of  the  shot  and  sabot  were  recovered. 
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1.  Synoptical  transcript  of  notes  from  the  firing  record — Continued. 

Gun  a. — 2  inches  caliber. 


Date. 

s 

o 

No. 

1 

1S77. 

Nov.        3 

1 

3 

4 


7       6 

7 


8 
9 


10 

11 
12 
13 
14 

15 
16 


12  ,  17 


18 
19 


Liue  broke.  Shot  carried  away  23|  yards  of  line.  The  detached  por- 
tion of  the  line  was  partially  cut  through  in  two  places;  one  cut  or 
break  was  4f  yards  from  loose  end  (or  18  yards  from  projectile),  and 
extended  haltway  through  the  line;  the  other  was  a  slight  cut 
nearer  the  shot  and  not  so  deep.  A  few  yards  of  the  lino  was  faked 
upon  the  ground  in  about  18-inch  lengths.  The  vibrations  of  the 
line  were  violent,  whipping  badly  across  the  edges  of  the  box  and 
cutting  off  the  line.     Projectile  recovered. 

The  bowing  of  the  line  at  the  300-yard  stake  was  119  feet,  and  was  a 
little  greater  at  the  400-yard  stake.  Velocity  of  wind,  9.71-}-  miles 
per  hour. 

Broke  linen  lino  No.  1.     Shot  lost. 

Bowing  of  the  line  136  feet  to  the  right  of  the  300-yard  stake.  Ve- 
locity of  the  wind,  10.2  miles  per  hour.  Line  knotted  badly  by 
some  of  the  fakes  slipping  under  others.  The  line  was  cut  half  off 
about  20  yards  from  the  projectile  by  striking  the  edge  of  the  fak- 
ing-box.  The  vibrations  of  the  line  were  so  violent  as  to  split  the 
end  of  the  box  4  inches  from  the  top. 

Line  burnt  off  by  Hames  of  gas  escaping  around  shot  through  the 
windage.  Burnt  off  at  point  of  attachment  to  shot.  Projectile 
loi^t.  Kange  over  1,000  yards.  Fakiug-box  placed  15  yards  in  front 
of  the  gun. 

Shot  turned  over  and  over  about  its  shorter  axis. 

Projectile  rotated  three  or  four  times  about  its  shorter  axis  in  a  plane 
nearly  horizontal  and  then  oscillated  up  and  down  during  the  re- 
mi^inder  of  its  flight,  keeping  its  head  or  point  to  the  front. 

Wind,  light  and  variable,  changing  direction  often. 

A  knot  in  the  line  from  the  fakes  slipping  under  each  other  and  loop- 
ing. 

Bowing  of  line,  24  feet  to  the  left  at  the  300-yard  stake.  The  bore  of 
the  guu  noticed  to  be  slightly  enlarged. 

Bowing  of  the  line,  22  feet  to  the  left  at  the  300-yard  stake. 

Bowing  of  the  line,  54  feet  to  the  left  at  the  300-yard  stake. 

Bowing  of  the  line,  67  feet  to  the  left  at  the  300-yard  stake. 

Italian  hemp  line  No.  2.  Broke  near  box.  No  line  carried  out.  Prob- 
able range  over  7.50  yards.     Projectile  rotating  about  shorter  axis. 

Same  remark  as  preceding  shot. 

Linen  line  No.  2.  Bowing  of  line,  50  feet  to  the  left  at  the  300-yard 
stake. 

Bowing  of  lino,  23  feet  to  the  light  at  the  300-yard  stake.  Elevation 
of  piec^  too  great.  Trajectory  too  high,  requiring  more  line  than 
was  necessary  for  the  range  attained.  The  resistance  of  the  air  on 
the  falling  line  was  so  great  that,  when  descending,  the  projectile 
appeared  to  fall  almost  vertically  for  quite  a  distance. 

Line  broke.    Projectile  lost. 

Line  (linen  No.  1)  broke.  Initial  velocity  of  projectile  too  great. 
The  rapidity  of  vibration  of  the  rope  in  running  from  the  faking- 
box  was  so  Violent  as  to  knock  out  the  upper  part  (4"  wide)  of  one 
end  of  the  box,  though  the  comers  were  dovetailed  together.  The 
fakes  in  the  rope  were  too  long  to  be  used  with  projectiles  having 
such  gre«it  initial  velocity  as  this  shot.  The  sabot  (Cordes)  was  a 
failure,  the  gas  passing  it  and  entering  the  axial  cavity ;  the  press- 
ure of  the  gas  inside  the  shot  was  so  great  that  the  head  was  blown 
off  and  lost.    A  portion  of  the  shot  and  sabot  were  recovered. 
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as  if  suspended  by  the  line.    After  the  projectile  had  passed  over 
about  one-half  of  its  descent,  the  light  line  becoming  slack,  was 


UNITED   STATES   LIFE-SAVING   SERVICE.  315 
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22 
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5 
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7 
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10 


27  t  11 


No  remarks. 

Line  broke ;  shot  carried  awa}'  90  feet  of  line ;  shot  recovered.  Range, 
over  900  yards. 

Forty-six  feet  of  linen  line  (No.  1,  diameter  0".22)  tied,  one  end  to  shot 
and  the  other  to  the  Italitan  hemp  lino  No.  1,  to  receive  the  first 
shock  of  discharge.  When  tired  the  knot  came  loose  with  a  noise 
like  the  explosion  of  a  friction  primer. 

The  bowing  or  drift  of  the  lino  from  the  line  of  fire  was  110  feet  at  the 
300-yard  stake. 

Linen  line  No.  1  cut  off  at  105  feet  from  the  shot  by  whipping 
against  the  edge  of  a  slight  notch  in  the  side  of  the  faking-hox ; 
sln)t  and  atta<.'he<l  portion  of  line  recovered.     Range  over  900  yards. 

Bowing  of  line  at  300-yard  stake,  71  feet. 

Bowing  of  line  at  300-yard  stake,  84  feet. 

New  braided  line,  "No.  3^  linen,  bleached."  Deviation  of  line  from 
plane  of  lire,  75  feet  at  300-yard  stake  and  86  feet  at  400- yard  stake. 
About  775  yards  of  line  carried  out  of  box.  Six  knots  found  in  line ; 
These  wei-e  small  loops  formed  by  some  of  the  fakes  slipping  nnder 
others  and  being  drawn  into  a  knot  by  the  rapid  vibrations  of  the 
line.  The  projectile  penetrated  two  feet  into  the  ground.  The  gun 
and  bed  turned  upside  down  after  sliding  from  the  platform,  due 
to  the  surface  of  the  latter  being  6  inches  above  the  ground  in  rear 
of  it. 

Line  broke  ;  shot  carried  away  27.5  yards  of  line.  A  small  knot  found 
20  yards  from  projectile^  The  range  was  abont  1,000  yards,  deviat- 
ing slightly  to  the  left  of  the  line  of  fire.  The  shot  struck  a  tree, 
breaking  the  shank  oft'  at  the  beginning  of  the  screw-thread  ;  both 
shot  and  line  recovered.  The  shot  and  attached  piece  of  line  de- 
scribed an  undulatory  path,  in  a  vertical  plane. 

Line  broke ;  shot  carried  away  21  yards  of  line.  The  line  (the  de- 
tached portion)  was  found  to  be  nearly  cut  through  at  13  yards  dis- 
tance from  the  shot,  probably  due  to  a  knot  which  pulled  uut  before 
the  line  was  severed ;  a  small  knot  was  found  20  yards  from  shot. 
The  range  was  about  40  yards  greater  than  the  preceding  shot ;  the 
deviation  was  slightly  to  the  right ;  the  projectile  rotated  horlzuu- 
tally  about  its  shorter  axis. 

In  this  and  the  preceding  case  the  frayed  ends  of  the  broken  line  were 
1".5  long,  appearing  as  if  combed. "  This  length  (1".5)  was  greater 
than  any  hitherto  found  t«  occur  with  any  line  used ;  the  braided 
lines  having  usually  broken  sharply  off  without  leaving  the  ends 
frayed  more  than  a  fraction  of  an  inch.  Several  knots  were  also 
found  in  diflerent  parts  of  the  line.  The  faking-box  testified  to  the 
violent  vibrations  of  the  line  in  running  out,  by  the  indentations 
made  in  the  edges,  sides,  and  ends  of  the  box  liy  the  line.  From 
these  facts  it  would  appear  probable  that  some  of  the  fakes  caught 
each  other  and  looped,  and  were  drawn  sharply  against  or  across 
the  edge  of  the  box,  forming  a  knot  whose  resistance  was  sufficient 
to  cause  the  severance  of  the  line. 

Line  drifted  353  feet  to  left  of  plane  of  fire  at  400-yard  stake.  All  the 
line  (751  yards)  was  carried  out,  together  with  part  of  piece  of  old 
line  (0".22  in  diameter)  which  had  been  attached  to  the  shot-line. 
The  shot  in  the  last  portion  of  the  trajectory  fell  in  a  line  closely 
appntaching  a  vertical ;  in  fact,  it  appeared  from  the  firing-point 
as  if  suspended  by  the  line.  After  tbe  projectile  had  passed  over 
about  ouc-haLf  of  its  descent,  the  light  Hue  becoming  slack,  was 
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Nov.     27 
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13 

14 

15 

16 

drifted  off  by  the  wind,  whose  velocity  near  the  upper  part  of  the 
trajectory  was  much  great^^r  than  tluit  near  th(j  Hurface  of  the 
ground.  Six  small  knots  or  loops  were  found  in  the  line.  The 
great  bowing  of  the  line  was  due  to  its  lightness,  the  high  angle  of 
elevation,  the  velocity  of  the  wind  high  above  the  surface  of  the 
plain,  and  the  fact  that  when  the  shot  was  descending  there  was 
little  or  no  longitudinal  strain. 

Line  broke;  shot  caiTied  away  37  yards  of  linen  line  No.  2;  both  re- 
covered. Fa  king-box  is  too  long  for  use  with  this  initial  velocity 
for  projectile.  The  vibrations  of  the  line  were  very  violent;  the 
box  showed  indentations  where  the  faked  loo|)s  had  been  sunk  into 
the  wood  by  the  whipping. 

AVith  six  ounces  of  Hazard  uiusket-powder  the  base  of  the  projectile 
(L.  3),  experimental  No.  11,  was  flush  with  the  face  of  the  muzzle. 

Sliot  carried  away  ^iH  yards  of  line  (Italian  hemp  No.  2). 

Linen  line  No.  2:  The  line  bowed  65  feet  to  the  left  of  the  300-yard 
stake.  This  line  was  faked  in  the  small  boxes  *'B,"  tilling  two  of 
them.  By  placing  in  this  size  box  the  amplitude  of  the  lateral  vi- 
brations is  much  diminished. 

Italian  hempliue  No.  2:  The  bowing  measured  at  the  300-yard  stake 
was  124  feet  to  the  left;  angle  of  elevation  too  great  for  the  wind 
that  was  blowing. 
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1.  Syiwptical  transcript  of  notes  from  the  firing  record. 
Gun  a. — Caliber,  3  inches. 
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Italian  hemp  line  No.  4^  emptied  into  a  pine  packing^box  before 
firing.  Lateral  vibrations  of  line  sufficient  to  loosen  the  nails  in 
both  ends  of  box.  End  of  line  found  in  crack  between  end  and  side 
of  box.  The  line  was  probably  cut  off  by  being  drawn  violently 
across  sharp  corners  and  through  the  crack — uncertain,  may  have 
been  broken.  Shot  ranged  850  yards,  carrying  27  yards  of  line 
with  it. 

Base  of  projectile  flush  with  the  face  of  muzzle.  Vibrations  of  line 
knocked  the  bottom  and  end  out  of  the  faking-box  (A). 

Line  (hemp  No.  7)  broken  squarely  off.  Sixteen  yards  of  line  left  at- 
tached to  shot,  which  struck  the  ground  980  yards  from  the  piece.  The 
vibrations  of  the  line  8i)lit  the  end  and  side  of  the  faking-box  (A) 
into  4  or  5  pieces.  The  two  fakin^-boxcs  above  mentioned  were 
rendered  useless  for  further  service  in  transporting  liines. 

No  remarks. 

Line  (hemp  No.  10)  emptied  into  the  two  fakin^-boxes  (A)  mentioned 
in  rounds  2  and  3.  [These  boxes  will  be  referred  to  in  following 
shots  as  "old  fakiug-box  A,"  &c.  They  were  used  (or  at  least 
one  of  them)  until  the  14th  round  to  avoid  breaking  up  new  boxes.] 
Bevel  on  rear  end  of  shot  extended  beyond  face  of  piece. 

Line  (No.  8)  emptied  into  2  old  faking-boxes  A,  and  part  left  in  box  B. 
Half  of  bevel  at  base  of  shot  exposed  beyond  muzzle  of  piece. 

Line  (No.  9)  put  in  2  old  faking-boxes  A  for  firing.  Half  of  bevel  on 
rear  of  shot  exposed. 

Line  in  one  old  box  A.     Base  of  shot  flush  with  muzzle  of  piece. 

Line  (No.  10)  in  2  old  boxes  A. 

Line  (No.  8)  in  2  old  boxes  A.     One  electric  primer  failed  to  explode. 

Line  (No.  7)  in  1  old  box  A.  Could  not  tell  whether  the  line  was  cut 
on  the  broken  box  or  was  broken  by  vibrations ;  25  yards  of  line 
carried  off  by  shot.    Range,  704  yards  ;  deviation,  5  yards  to  right. 

Line  (No.  7)  in  1  old  box  A. 

Line  (No.  6)  in  1  old  box  A.  The  gun  was  probably  not  pointed  prop- 
erly by  the  assistant.  The  line  caught  on  the  broken  end  of  the 
box,  which  may  have  changed  the  direction  of  the  shot  somewhat, 
but  not  euimgh  to  account  for  the  marked  deviation  of  the  shot. 
The  box  was  on  the  right  of  the  gun.  From  the  insignificant  dif- 
ference between  the  deviation  of  the  shot  and  the  "drift,"  as  meas- 
ured from  the  300-yard  stake,  the  writer  is  inclined  to  the  opinion 
that  the  gun  was  not  properly  xjointed.  The  assistant  did  not  recol- 
lect whether  he  verified  the  alignment  of  the  gun  or  not. 

Line  (No.  5)  in  1  old  box  A.  In  the  above  cases  the  line  was  emptied 
from  their  own  faking-boxes  into  those  designated  in  this  transcript 
of  remarks.  Wind  at  office  at  end  of  14th  round,  20.6  miles  per 
hour. 

Line  put  in  tray  before  firing.  The  line  (No.  9,  linen)  was  fired  from 
the  coil  as  received  from  the  manufacturer.  The  line  run  out  in  a 
fusiform  helix,  each  coil  putting  one  twist  in  the  line.  For  this  and 
the  snbsenuent  rounds  the  Casella  air  meter  for  determining  the 
surface  velocity  of  the  wind  was  placed  50  3^ards  in  front  of  the  gun 
instead  of  200  yards  in  front,  as  before. 

Line  emptied  into  tray.    Nearly  all  of  the  line  carried  out. 

Line  emptied  into  tray.    Three  tiers  of  fakes  left  in  tray. 

Line  emptied  into  tray.  Line  broke  18|  yards  on  shot.  Projectile 
rotated  about  shorter  axis ;  shank  slightly  bent  when  shot  struck 
the  ground.     Range,  920  yards. 

Line  emptied  into  tray  before  firing. 
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Line  emptied  into  tray  before  firing.  In  faking,  about  a  dozen  coils 
had  been  placed  in  the  bottom  of  the  box  before  proceeding  with 
the  faking ;  when  ready  to  tire,  these  loose  coils  were  on  top  of 
course,  and  not  being  faked  in  small  lengths,  allowed  excessive 
amplitude  of  vibration  at  the  instant  of  discharge.  The  line  broke 
short  off,  not  even  taking  out  all  the  coila  The  fakes  be^ow  were 
undisturbed.  Range  of  shot,  9J0  yards,  carrying  6J  yards  of  lino 
with  it. 

Line  put  in  tray  before  firing. 

Line  put  in  tray  before  firing,  in  three  lots.  [Was  faked  in  three 
boxes.] 

Line  put  in  tray  before  firing. 

Line  put  in  tray  before  firing. 
The  above  21  shots  were  fired  with  "electric  primers"  for  convenience. 

Fired  out  to  sea.  Estimates  of  range  maile  in  this  and  three  suc- 
ceeding shots  by  4  difi'orent  persons,  all  accustomed  to  estimating 
distances  on  the  water.  The  recorded  range  (300  yards)  is  below 
all  estimated  ranges  given,  so  as  to  be  sure  to  fall  within  the  limita 
of  truth.  The  writer  places  little  faith  in  estimated  distances,  as 
they  generally  are  very  inaccurate,  especially  upon  water. 

Fired  out  to  sea.  Line  wet,  rough,  stifi*^  and  covered  with  sand.  It 
lay  in  loose  coils  on  the  beach  where  it  had  been  hauled  in  "hand- 
over-hand "  through  the  water  and  sand.  Action  of  the  line  pretty 
good ;  a  few  snarls  were  seen,  but  they  were  very  small.  Range 
variously  estimated  from  275  to  300  yards  by  those  present. 

Fired  out  to  sea.  Same  line  hauled  in  and  placed  on  the  sand  in  two 
loose  coils.  Line  wet  and  sandy,  kinked  badly.  Range  yarionsly 
estimated  from  180  to  275  yards;  recorded  as  between  ISO  and  200 
yards. 

Fired  out  to  sea.  Line  hauled  in  and  placed  in  one  coil  on  the  beach. 
All  kinks  or  snarls  removed.  Action  of  line  very  good,  no  snarls. 
Estimated  range  "about  same  as  last  shot/'  but  recorded  as  175 
yards.  Absorption  of  water  by  the  lino  eviaently  tells  more  or  lesa 
upon  the  range. 

"Service  primers,  long,"  used  for  the  last  four  shots.  Tlie  same  line 
(Italian  hemp  No.  4^)  and  projectile  were  used  in  firing  the  four 
shots  to  sea.  Heavier  charges  of  powder  would  have  been  used,  but 
none  heavier  happened  to  be  at  hand  at  the  time.  The  object  of  the 
shot  was  more  to  witness  the  action  of  the  line  when  wet  and  sandy 
than  to  obtain  any  definite  range.  Action  of  gun-carriage  on  sandy- 
beach  very  good. 
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For  this  and  the  four  succeeding  rounds  the  smooth-ljore  bronze  gun 
B  was  mounted  upon  a  block  of  wood  weigliinjij  48  pounds.  Italian 
hemp  line  No.  3^  broke  close  to  the  shot.  Projectile  ranged  over 
700  yards,  and  was  lost  in  a  wooded  tract  of  land. 

Shot  had  no  cap  and  was  placed  in  the  gun  with  its  base  toward  the 
muzzle.     One  |-inch  wooden  sabot  used.    A  good  line  shot. 

No  cap  on  shot ;  one  sabot  used ;  base  of  shot  toward  muzzle.  About 
100  yards  of  old  linen  lino  (diameter  0".22)  used,  between  the  shot 
and  hemp  line  No.  3^,  to  receive  the  first  shock  of  the  discharge. 
The  large  line  broke — probably  burned  off  inside  the  shot  by  flie 
gas  which  entered  the  axial  cavity. 

Lead  projectile  "upset"  slightly  by  the  shock  of  discharge.  Only 
one  rotation  of  shot  about  shorter  axis  could  be  detected.  Flight 
of  shot  and  action  in  the  trajectory  excellent.  Bore  of  gun  found 
to  be  'beaded/'  due  to  the  upsetting  of  the  shot  and  the  consequent 
friction. 

Same  projectile  used.  It  had  probably  been  bent  slightly  by  striking 
the  ground,  and  had  to  be  filed  a  little  in  order  to  enter  the  bore. 

Velocity  of  wind  18.18  miles  per  hour  as  indicated  by  a  Robinson 
anemometer  upon  the  ordnance  office  at  Sandy  Hook.  This  instru- 
ment wa«  about  50  feet  above  the  surface  of  the  ground  and  200 
yards  from  the  firing  point. 

Velocity  of  wind  15  miles  per  hour  by  office  anemometer  just  before 
experiments  began.  Base  of  shot  flush  with  the  face  of  the  muzzle 
when  the  gun  was  loaded.     Wind  variable. 

Base  of  shot  flush  with  face  of  piece.  Wind  almost  calm  at  instant 
of  tiring. 

Base  of  shot  flush  with  face  of  piece.    Wind  increasing. 

Base  of  shot  flush  with  face  of  piece. 

Base  of  shot  flush  with  face  of  piece.  Vibrations  of  line  started  the 
dovetailing  in  end  of  faking-box. 

Base  of  shot  flush  with  fa^e  of  piece. 

Base  of  shot  flush  with  face  of  piece.  Powder  charge  compressed  in 
loading.  Wind  at  office  12.4  to  13.9  miles  to  20  miles  per  hour  as 
taken  within  10  minutes  after  round  13  was  firod,  from  the  anemmom- 
eter  on  the  building.  Wind  very  variable  during  the  whole  fore- 
noon. 

Base  of  shot  flush  with  face  of  piece.  Projectile  rotated  about  its 
shorter  axis  throughout  the  greater  part  of  the  trajectory.  Vibra- 
tions of  line  No.  3^  started  dovetailing  of  box  D  on  side  next  to  the 
gun. 

'  Readings  of  Casella  anemometer  not  taken  at  200-yard  stake — ^no 
time.  Direction  of  wind  variable  within  small  azimuthal  limits  — 
l^eneral  direction,  "head  wind."  Velocity  of  wind  at  ofiice (Rob- 
inson anemometer,  elevation  about  50  feet)  varied  from  18  miles 
to  24  miles  per  hour;  wind  came  in  gusts;  weather  damp,  and 
showery  part  of  the  time.  S.  I.  KimbaU,  general  superintendent 
United  States  Life-Saving  Service,  andCapt.  J.H.  Merryman,  United 
States  Revenue  Marine,  inspector  of  that  service,  both  present. 

Fired  directly  against  the  wind  and  out  to  sea.  Line  either  cut  on 
button  of  box  or  broken ;  appeared  to  be  cut ;  uncertain.    Shot  lost. 

Fired  out  to  sea  directly  against  wind.  Range  estimated  by  those 
present  to  be  from  400  to  450  yards ;  true  range  unknown ;  lowest 
estimate  inserted  in  table.    Velocity  at  office  20  miles  per  hour. 

Reading  of  anemometer  uncertain ;  probably  too  great.  Shot  rotated 
several  times.    Line  in  tray. 

Line  emptied  into  tray  before  firing.  Shot  rotated  in  horizontal 
plane.  , 

Line  emptied  into  tray  before  firing. 
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Roailing  of  anemometer  uncertain,  iuHtriiraent  not  leveled.  The  ^\\u 
was  di8cUar*;e<l  by  nieaui)  of  **Hervice  frier  ion  primers^  ahort,"  from 
the  1st  to  th«  6tli  round,  both  int?lu8ive. 

Anemometer  reading  uncertain. 

Gun  i)n>bably  aimed  to  the  right. 

No  I'cmarkH. 

No  remarks. 

No  remarks. 

"Service  primer,  long";  one  failed  to  explode.  These  primers  wore 
used  from  the  7th  t<o  20th  round,  both  inclusive.  Lanyard  used  iu 
c<mnection  with  these  primers. 

A  couple  of  fakes  caught  and  knotted. 

Two  Kinall  knots  in  line. 

One  large  knot ;  fakes  got  looped  over  each  other  and  carried  out  a 
long  knot.  Velocity  (»f  wiiul  15  miles  per  hour,  by  instrument  on 
top  of  office  (about  50  feet  above  the  ground),  distant  about  200 
yards  from  firing  jioint. 

No  remarks. 

Vibrations  of  line  si>lit  the  end  of  the  faking-box  next  to  the  gun. 

No  remarks. 

No  remarks. 

Velocity  of  wind  18.95  miles  per  hour,  by  iustniment  on  office. 

Wind  verj'  light. 

Wire  pulled  out  of  primer,  and  the  gun  "  hung  fire." 

Two  knots  in  line,  one  small  and  one  large;  fakes  caught  each  other. 

One  large  knot  in  line ;  fault  of  man  who  faked  the  lim». 

Loosened  end  of  faking-box.  Line  whipiKMl  out  iu  knots,.but  all  the 
knots  came  out  while  the  line  was  in  the  air. 

Line  No.  3^  (Italian  hemp)  broke  near  the  knot  where  it  was  tied  to 
linen  line  No.  7.  A  jiieee  of  new  linen  line  No.  7,  150  yards  in 
h'ngth,  was  fastened  to  the  shot  to  receive  the  first  shock  of  the 
discharge,  and  the  other  end  was  made  fa.st  to  Italian  hemp  line 
No.  3^.  The  small  line  broke,  and  the  shot  ranged  550  yards,  carry- 
ing the  150  yards  of  heavy  line  with  it.  The  shot  fell  20  feet  to  the 
left  of  the  piano  of  fire.  A  can»ful  examination  of  hemp  line  No. 
3^  disclosed  the  fa<'t  that  it  was  quite  brittle  in  fiber,  harsh  to  the 
touch,  and  that  it  could  be  broken  easily  by  using  the  hands  alone. 
Dipping  the  line  in  water  increased  its  t-«»nsile  strength  very  much. 
The  libers  of  the  Italian  hemp  api)eared  to  be  so  brittle  that  the 
smallest  lines  made  from  it  are  almost  worthless.  Commenced 
using  "electric  jirimers"  with  this  round. 

The  same  ]»iece  of  linen  line  (150  yards  of  No.  7  line)  used  in  above 
round  was  tied  as  before  to  a  No.  IH  linen.  Either  one  of  the  lines 
broke  at  the  knot,  or  else  the  knot  slipped  and  came  untied.  There 
!  was  nothing  in  the  appearance  of  the  ends  of  the  lines  to  indicate 
j  which  had  actually  occurred.  The  shot  with  the  large  line  attached 
'      ranged  541f  yards,  and  fell  6  feet  to  the  left  of  the  plane  of  fire. 

Velocity  of  wind  at  office  (elevated  anemomet^'r)  12.81  miles  per  hour. 
I  The  shot  carried  out  all  the  line  (linen  No.  \^\  the  end  being  found 
j  30  yards  from  the  faking-box  There  were  seven  kinks  found  in 
'      the  line,  two  of  which  were  pivtty  bad  ones. 

'  Line  (Italian  hemp  No.  4^)  br()ke;  cause,  lateral  vibrations  and  brit- 
j      tleness  of  fibers.     Shot  carried  away  30^^  yards  of  line.     Range  of 
pnijectile,  807  yards;  deviation  from  plane  of  tire,  60  feet  tu  the 
I      left. 

Velocity  of  wind  at  office  15.93  miles  per  hour. 
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Started  the  dovetailinjj  of  fakiiig-box  C,  near  the  top,  on  the  «i«le 
iieare»t  to  the  jjnn.     This  hox  had  one  liasp  broken  in  ta^ausporta- 
tion.    The  brant)  hinge-pin  had  been  riveted  too  tightly. 
No  remarks. 

Italian  hemp  line  No.  7.     The  line  broke  sqnarely  off,  leaving  27  feet 
attaehed  to  the  shot.     The  violence  of  the  np-and-down  vibrati^ms 
of  the  line  was  snfticient  to  siilifc  the  bottom  of  the  fakiug-hox. 
Range  of  shot,  about  1,100  .vards. 
Broke  end  of  faking-box.     A'elouity  of  wind  at  efllee,  ft'om  obwrva- 
tionH  two  miniiteR  apart,  was  34.6  miles  and  36  miles  per  hour. 
Five  minutes  after  shot  was  tired,  surfaee  velocity  of  wind  was  25 
feet  and  31.66  feet  per  seeond. 
'  AVind  gusty.     Diivction  of  wind  ( "  side  wind  ")  caused  the  line  to  drift- 
badly  to  one  side  of  the  plane  of  fire.     A  strong  rear  or  side  wind 
allows  the  projectile  to  move  more  or  less  side  wise,  thus  exposing 
more  surface  to  the  action  of  the  air,  and,  consequently,  increasing 
the  resistance  of  the  air  and  diminishing  the  range.     With  a  strong 
head  wind,  the  strain  of  the  line  upon  the  oblong  projectile  appeaw 
to  keep  the  point  up  and  to  extend  the  range  somewhat.     Dnriug 
one  hour  the  velocity  of  the  wind  was  taken  at  equal  intervals  at 
the  office  (anemometer  50  feet  above  the  ground)  with  th<^  foUow- 
{      ing  serial  results,  viz:  11.54,  19.0,  17.47,  21.18,  26.86,  22.H.  22.0, 
I      19.8,  11.92,  18.7,  24.3,  12.5,  24.6,  22..'>,  30.5,  26.4,  and  22.5  miles  per 
hour.     In  round  No.  33,  Italian  hemj)  line  No.  4,  **  ordinary  finish," 
drifted  so  far  to  the  left  that  it  fell  into  the  salt  water.     The  exact 
"drift"  could  not  be  measured,  but  was  a  little  more  than  75 
yards.     The  line  caught  on  an  old  jetty  ui»der  the  water;  two  men 
pulling  ou  the  wet  line  could  not  bix»ak  it,  though  each  of  them 
took  a  couple  of  turns  artnmd  his  arm  and  placed  the  line  over  IiIk 
shoulder  in  order  to  exert  more  fully  his  strength.     The  line  wan 
cut  in  onler  to  recover  it.     The  wet  line  was  very  difficult  to  fake, 
being  stiff*  and  ren<lered  sticky  by  the  loosened  starch  finish. 
Line  emjitied  from  faking-box  into  tray  before  firing.     Shot  rotate«l 

three  or  four  times. 
Line  eni]»tied  into  tray  as  before.     Shot  rotated  about  five  or  six  times. 

Velocity  of  wind  at  office  21.9  miles  i)er  hour. 
Line  emptied  into  tray  as  before.     All  of  the  line  carried  out  except  4 

tiers  of  fakes. 
Line  emntied  into  tray  as  before.     All  of  the  line  but  about  50  yards 

carriea  out. 
Line  emptied  into  tray  as  before.     All  of  the  line  carried  out.     End  of 
line  10  yards  from  itray.     Line  had  too  much  paraffiue  on  it;  felt 
verj'  greasy. 
I^ine  emptied  into  tray  as  before.     All  of  the  line  (No.  5)  except  9 

tiers  carried  out. 
Line  emptied  into  tray  as  before.  All  but  7  tiers  of  the  line  carried 
out.  Wind  gusty  during  the  above  exiieriments  for  this  day. 
Vtdocity  of  wind  at  office  17  miles  per  hour,  immediately  after 
fortieth  round. 
Firwl  out  to  sea  directlv  against  the  wind.  No  drift  to  the  liii^. 
About  600  yanls  of  line  drawn  out  of  box.  Range  unknown  ;  low^'st 
estimate  given  by  those  present  was  over  450  yards.  Pmbably  did 
not  var>'  much  from  that  distanc^e.  Action  of  iirojectilc  in  thf 
trajectory  during  its  flight,  excellent.  Shot  n'covered  by  hauling 
in  line.     Recoil  of  gun  and  carriage,  15  feet. 
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1.  Synoptical  tramcript  of  notes  from  the  firing  record — Continued. 
Gun  C. — Caliber,  2.5  inches — Continued. 


Date. 


o 


,   c 

I  52; 


1878. 
May      22     42 


Fired  to  flea  directly  aj^aiuflt  the  wind.  The  line  was  in  loose  coIIh  oa 
the  Aandy  beach.  The  wet  line  was  hauled  in  through  the  water 
and  sand  "  hand-ovcr-hand"  and  coiled  without  any  care  whatever, 
in  order  to  ascertain  what  could  be  done  in  a  similar  cane  when  the 
circunistances  re(|uired  ji^reat  haste.  Tliis  line,  with  the  **wate>r- 
l»roof  finish,''  was  stiff,  but  held  less  sand  and  was  not  nearly  so 
sticky  as  that  having  the  ''ordinary  finish."  It  was  deposited  in 
three  coils  near  tog(?ther,  and  was  firc<l.  The  first  coil,  though 
somewhat  kinky,  ran  out  pretty  wi^ll ;  part,  of  second  coil  ran  out, 
when  the  remainder  was  cai\ght  up  by  a  vibrating  loop,  forming  a 
ba<l  tangle,  through  which  the.  cord  was  drawn  tightly  until  it 
broke  or  was  cut  by  the  other  coils.  This  large  mass  of  rope,  over 
a  foot  in  diameter,  was  earned  out  to  sea  over  80  yanls  before  the 
line  parted.  The  recoil  of  the  gnn-carriage  was  about  the  same  as 
in  the  previous  shot.  The  action  of  the  gun-carriagCi  upon  the  sand 
was  unexceptionable;  it  slid  to  the  rear  easily  without  any  tend- 
ency to  turn  over  whatever. 
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CHAPTER   III. 

VELOCITY  AND  FORCE  OF  THE  WIND. 

In  this  chapter  wiU  be  given  tables  containing  the  velocities  of  the 
wind  from  one-hundredth  of  one  foot  per  second  to  one  hundred  and 
fifty  feet  per  second,  with  their  equivalents  in  miles  per  hour:  also  the 
])re8sure  per  square  foot  in  pounds  for  the  different  velocities  of  the  wind 
from  one  mile  to  one  hundred  miles  per  hour. 

The  velocities  of  the  wind  as  recorded  by  the  signal-service  self-regis- 
tering anemometer  are  given  for  the  days  upon  which  experiments  were 
made  at  Sandy  Hook,  N.  J. 

The  data  for  Sandy  Hook,  N.  J.,  were  kindly  furnished  by  the  Chief 
Signal-Officer  of  the  Army  and  by  Sergeant  P.  J.  Huneke,  United 
States  Signal  Service. 

I. 

Table  of  velocities  of  the  wind 
__.  ...  _       .-  ^       _._  _-. 

VKIX)CITY  OF  THK  WIND. 


g 


II 


04 


01 

02 

03 

04 

05 

10 

20 

3 

4 

5 

6 

7 

8 

9 

0 


.C  it 

feS 

9 

^4 


.007 
.014 
.021 
.027 
.034 
.068 
.136 
.205 
.273 
.341 
.400 
.477 
.545 
.614 
.681 


^ 

►T 

1 

g 

a 

2  4) 

o 

1 

"'« 

u 

a 

JO 

9 

"       1 

^4 

a. 

1 

.68 

2 

1.36 

3 

2.05 

4 

2.73 

5 

3.41 

6 

4.00 

7 

4.77 

8 

5.  45 

9 

6.14 

10 

6.82 

11 

7.50 

12 

8.18 

13 

8.86 

14 

9.55 

15 

10.  23 

1 

a 

9 
A4 


16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 


P 
J* 

a 

« 


10.91 
11.50 
12.27 
12.95 
13.64 
14.32 
15.00 
15.68 
16.36 
17.05 
17.73 
18.41 
19.09 
19.77 
20.45 


•3 


9 


is 


9 

0^ 


B 


10 
20 
30 
40 
50 
60 
70 
80 
90 
100 

no 

120 
130 
140 
150 


6.82 
13.64 
30.45 
27. 27 
34.00 
40.91 
47.  73 
54.54 
61.36 
6K.18 
75.  <iO 
81.82 
88.6:1 
95. 45 
102. 27 


II. 


Velocity  and  force  of  the  icind. 


^ 

u 

' 

u 

u 

**! 

^ 

$4i 

p. 

^i 

a 

1 

Character  of  wind. 

5:i 

h  9                   Character  of  wind. 

g-« 

ss 

2^-=' 

ii 

15 

^^ 

V 

fcl 

^ 

ft^* 

) 

> 

M\U». 

PmitxdB. 

Miles. 

Poundt. 

1 

0.005 

Hardly  perceptible.                        ] 
Just  perceptiule. 
1)0. 

17 

1.4,22  , 

2 

.020 

18 

1.594 

3 

.044 

10 

1.776 

4 

.079 

Gently  pleasaut. 

20 

1.968 

5 

.123 

25 

3. 075     Very  brisk. 

6 

.177 

Plea.iant.                                          1 

30 

4.429 

7 
8 

.241 
.315 

35 
40 

6. 027     High  wind. 
7.873 

9 

.399 

45 

9. 963  ,  Very  high  wind. 

10 

.492 

' 

50 

12.300 

A  storm  or  tempest. 

11 

.595 

1 

60 

17. 715 

A  great  storm  or  strong  gale. 

12 

.708 

1 

70 

24. 500 

Violent  gale. 

13 

.831 

Pleasant ;  brisk  breeze. 

80 

31.490 

Hurricane. 

14 

.964 

1 

90 

40.500 

1.'-. 

1.107 

100 

49.200 

Most  violent  hurricane. 

16 

1.260 

UXITED   STATES   HFE-SAViyG   SERVICE. 


325 


8 
5 


8 


a: 


i 


s 

o 
H 


B     B 

•  5   • 

ft*'  Pi 

to     to 


B     B 


• 

• 

B 

a 

.  o 

o.- 

ft 

CO 

■* 

• 

• 

a^ 

a 

.  Q 

c,- 

ft 

Ol 

CO 

s 


9 
tfi 


0 


s   a 
ft-^  ft 


04 


2     ^ 


s  « 


I 

u 

9 

s 

9 


o 
> 


S     d 


oi 


■S" 


o 
o 


^ 

u 

s 

o 

•« 

« 


o 

•« 


IS 


a   a 

o      ^ 


A        Q 


6 

^     ca 

00 


I 


a  w  u'a  90  ua  b> 


I 


4c» 


;^ 


^' 


I 


I 


lA 


S 


n 


CO 


SS3 


ss 


00 


m  0-4 


I 


8 


«o>e 


*4;S3 


lo 


,i^ 


CM 


S-S 

H 

o 


00  00  00  00 


rr  Cr  00  oc  00  90 

00  00  rl  rH  »H  -1 

:e  oB  ae  eO  «  ee 


:4 
P 


326 


UNITED    STATES   LIFE-SAVING    SERVICE. 


Office  of  Observation  Signal  Service  U.  S.  A., 

ikindy  Hook,  N.  J.,  May  23,  1878. 

Lieutenant:  I  have  the  honor  to  submit  the  requested  information 
in  regard  to  the  velocity  of  wind  on  stated  dates  and  hours,  as  far  as  the 
records  now  at  this  station  enable  me  to  do  so.  I  have  written  to  the 
Chief  Signal  Office  for  the  missing  data  [L  c,  for  May  7  to  May  14, 

1878]. 

Elevation  of  anemometer  above  ground^  40'  7". 


Date. 


May  21 
May  yj 
Miy23 


Time. 


10.00  a.  m.  to  2.00  p.  m 
10.00  a.  in.  to  3.00  p.  m 
10.00  a.  111.  to  12.00  m. 


Houily  velocit 

y. 
1  to  2. 

2  to  3. 

Total  num- 
ber of  uiileH. 

10  to  11. 

12 
23 
18 

11  to  12. 

12  to  1. 

10 
19 
13 

13 
22 

12 
20 

47 
99 
31 

Averap* 

lioarly 

vflwity. 


11.  7.1 
19.80 
15.  ;'iO 


Very  respectfully,  your  obedient  servant, 

P.  J.  HUNEKE, 
Sergeant  Signal  Service  United  States  Arnyy. 
I).  A.  Lyle, 

Lieutenant  of  Ordnance, 

Sandy  Hook,  K.  J. 

IV.  Remarks  on  the  effect  of  a  crRRENT  upon  the  shot  lix\e. 


After  communication  has  been  established  between  the  shore  and  a 
stranded  vessel  by  means  of  the  shot-line,  another  troublesome  factor 
often  intrudes  itself  into  the  problem.  By  this  is  meant  the  eftect  upon 
the  line  of  an  inshore  current  running  parallel  to  the  coast  and  between 
tlie  shore  and  vessel,  commonly  called  by  surfmen  the  "set." 

There  is  little  doubt  that  the  influence  of  this  current  has  been  usually 
iinderi'ated  in  those  attempts  to  haul  off*  a  whip-line  or  hawser  which 
liave  failed.  No  definite  calculations  u])on  the  effect  of  this  current  can 
])e  made  at  the  present  time  from  the  lack  of  the  necessary  experimental 
data.  This  subject  has  already  engaged  the  attention  of  the  Chief  of 
the  Life-Saving  Service,  and  8tej)s  have  been  taken  for  the  purpose  of 
eliciting  information  upon  this  important  point. 
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PART  IV. 

HISTORICAL. 

NOTE. 

This  part  of  the  report  is  devoted  to  the  history  and  use  of  the  Manby 
apparatus,  to  some  otiiers  of  more  recent  date,  and  to  the  Boxer  life-sav- 
ing: rockets. 

The  Manby  apparatus  is  described  in  detail  in  books  not  generally 
ai5cessible  to  those  most  interested  in  the  results  of  Captain  Manby-s  ex- 
]>erimeut«. 

The  same  may  be  said  in  repird  to  the  Boxer  life-saving  rocket,  which 
is  now  generally  used  in  England,  and  is  also  used  to  some  extent  in 
this  country. 

The  descriptions  transcribed  have  been  ac^credited  to  the  sources  from 
which  they  were  tiaken,  and  have,  by  preference,  been  given  in  the 
phraseology  of  their  authors. 

These  extracts  exliibit  the  results  of  many  valuable  experiments.  It 
is  of  the  tirst  importance  that  those  charged  with  the  use  of  such  apparatus 
should  be  in  x)ossession  of  all  the  knowledge  upon  the  subject  that  can 
be  obtiuned. 

Tiie  desire  of  the  writer  to  place  these  instructive  papers  within  the 
reach  of  the  keepers  of  life-saving  stations  must  be  his  apology  for  intro- 
ducing them. 

D.  A.  L. 


CHAPTER  I. 
SaoTiON   I.  History  of  Manby's  LiFE-sAvixa  APPARATrs. 

[Extract  from  Eacj'clopie:Ua  Britiiimica,  eighth  edition,  Vol.  XIII,  pp.  440-445.] 

It  had  occurred  to  Lieutenant  Bell,  in  1791,  that  a  rope  might  b1?  thrown 
from  a  ship  which  had  struck,  by  means  of  a  mortar  carrying  a  heavy 
sliot,  and  upon  the  principle  of  the  gun-harpoon ;  and  he  showed  the  practi- 
cability of  the  suggestion  by  an  actual  experiment,  in  which  a  deep-sea 
line  was  carried  to  a  distance  of  about  400  yards.  (Trans.  Soc.  Arts, 
XXV,  p.  13G.)  He  recommended  that  every  ship  should  be  provided 
with  a  mortar  ca])able  of  carrying  such  a  shot,  and  observed  that  it  might 
be  place.4l  on  a  coil  of  rope  to  be  fired,  instead  of  a  carriage.  The  line 
was  to  be  coiled  on  handspikes,  which  were  to  be  drawn  out  before  the 
mortJir  was  fired. 

In  1792  he  received  a  premium  of  fifty  guineas  from  the  Society  of 
Arts  (Transactions,  X,  p.  204) ;  and  he  obtained  his  promotion  in  the 
ordnance  as  an  acknowledgment  of  his  merits.  The  shot  was  to  weigh 
about  60  pounds  or  more,  and  the  mortar  5  or  6  cwt.  The  experiments 
of  the  French  artillery  at  Lafere  were  subsequent  to  tliose  of  Mr.  Bell, 
though  they  have  sometimes  been  quoted  as  the  first  of  the  kind.    ♦    ♦    • 

The  means  to  be  employed  by  persons  on  shore,  in  cases  of  shipwreck, 
depend  cither  on  i)rojecting  a  line  over  the  ship  or  on  the  use  of  a  life- 
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boat.  Mr.  Bell  had  cursorily  observed  that  a  line  might  be  carried  over 
a  ship  from  the  shore  by  means  of  his  mortar ;  but  for  the  actual  execu- 
tion of  tliis  proposal,  in  a  variety  of  cases,  we  are  indebted  to  the  meri- 
torious exertions  of  Cai)t.  G.  W.  Manby,  whose  apparatus,  according  to 
the  report  of  a  committee  of  the  House  of  Commons,  dated  in  Mai-ch, 
1810,  appears  "  to  be  admirably  adapted  to  its  piu'pose,  and  to  have  been 
attended  with  the  fullest  success  in  almost  every  instance."  In  conse- 
quence of  this  report,  Cai)tain  Manby  was  thought  worthy  of  a  Parlia- 
mentary* reward ;  and  he  afterwards  imblished  a  des(irii)tion  of  his  inven- 
tions, under  the  title  of  "An  Essay  on  th«  Preservation  of  Shipwrecked 
l^ersons.  8vo.  London,  1812.''  He  ha<l  previously  received  a  gold 
medal  from  the  Society  of  Arts  in  1808  (Transactions,  XXVI,  p.  209). 
His  success  makes  it  exi)edient  to  extract  from  his  essay  a  detailed 
description  of  the  a])paratus,  and  it  will  be  easy  to  make  it  somewhat 
more  intelligible  by  a  slight  alteration  of  the  order  of  arrangement : 

The  method  of  affixing  a  rope  to  a  Hhot  for  the  pnrpoHO  of  effecting  cominnnication, 
when  projected  from  a  piece  of  ordnance,  over  a  .stranded  vessel,  was  at  length  snceeeded 
in  by  lutroducinc  a  jagged  piece  of  iron,  with  an  eye  at  the  to]),  into  a  shell,  and 
secnring  it  by  filling  the  hollow  sphere  with  boiling  lead ;  and  in  another  way,  by 
drilling  a  hole  throngh  a  solid  ball,  and  passing  a  piece  of  iron,  with  an  eye  to  it,  as 
before  described,  to  the  bottom,  where  it  should  be  well  secured  by  riveting. 

To  produce  the  means  of  connecting  a  rope  to  a  shot,  and  prevent  its  being  burnt, 
and  rendering  it  "irresistible"  to  the  powerful  intlammation  of  gunpowder,  was  the 
labor  of  infinite  time,  and  the  number  of  experiments  to  a^'comidish  it  is  beyond  all 
possible  conception.  Chains  in  every  variety  of  form  and  gn'at  strength  breaking, 
proved  that  it  required  not  only  an  elastic  but  a  closer  connected  bo<ly.  At  length 
some  stout  platted  hide  (Fig.  5,  Plate  XIA'^II),  woven  extremely  close  to  the  eye  of  the 
shot,  about  2  feet  in  length  beyond  the  muzzle  of  the  piece,  and  with  a  loop  at  tbe  end 
to  receive  the  rojie,  happily  effected  it. 

This  method  is  certainly  desirable,  as  the  rope  may,  immediately  [as]  it  is  required, 
be  affixed  to  the  loop,  and  applied  in  service.  The  form  of  the  platted  hide  may  like- 
wise be  woven  by  twisting  it  in  tbe  manner  that  the  lashes  of  whips  or  ropes  are  spun. 
There  is  another  method,  by  passing  a  rope  through  a  case  of  leather,  taking  the  great- 
est care  that  it  is  so  well  secured  at  the  eye  of  the  shot  as  to  leave  no  room  for  the 
slighteM  ptnify  as  is  represented  by  the  annexed  barbed  shot.*    (Fig.  6,  Plate  XLVII.) 

When  the  crews  of  the  distressed  vessel  are  incai>able  of  availing  themselves  of  the 
benefits  arisingfrom  communication,  they  having  previously  lashed  themselves  in  the 
rigging  to  prevent  being  swept  away  by  the  sea,  which  is  repeatedly  breaking  over 
them,  and  when,  from  hmg  fatigue  and  the  s(*verity  of  the  stonn  (on  which  occasion 
it  too  frequently  occurs),  they  totally  lose  the  use  of  their  limbs  and  are  rendered 
incapable  of  assisting  themselves  in  the  slightest  degree,  the  a<lvantages  of  this  shot 
are,  that,  on  its  being  projected  over  the  vessel  and  tlie  people  of  the  shore  hauling  it 
in,  it  firmly  secures  itself  on  some  i)art  of  the  wreck  or  rigging,  by  which  a  boat  can 
l)e  hauled  to  the  relief  of  the  distressed  objects,  and  by  the  counterbarbs  it  is  rendennl 
impossible  [that  it  should]  give  uj»  its  hold,  or  slip,  while  that  part  of  the  wivck 
remains  to  which  it  has  secured  itself. 

Among  the  many  that  have  been  saved  by  this  shot,  the  following  are  testimonials 
of  a  few  of  the  cases : 

"We,  the  crew  of  the  brig  Nancy,  of  Sunderland,  do  hereby  certify  that  we  were  on 
lK)ard  of  the  said  vesscd  when  she  was  stranded  on  the  beach  of  Yarmouth,  on  Friday 
morning,  the  15th  of  December,  1809,  and  compelled  to  setrure  ourselves  in  the  rigging 
to  prevent  being  swept  away,  the  sea  running  so  high  on  the  vessel.  Ami  we  do 
further  declare  and  certify  that  Captain  Manby,  firing  a  rope  with  a  hooked  shot, 
securely  holding  on  the  wreck,  enabled  a  boat  to  be  hauled  from  the  shore  over  the 
surf  to  our  relief,  otherwise  we  must  inevitably  have  perished." 

This  certificate  is  attested  by  six  signatures. 

Facilitating  communication  is  at  all  times  of  importance ;  but  when  the  stranded 
vessel  is  in  momentary  danger  of  going  to  pieces,  this  point  becomes  a  consideration 
of  extreme  urgency.  I  feel  a  ix^rsuasion  that  this  particular  service  can  only  be 
<'arried  into  eft'eat  l>y  a  small  and  light  piece  of  ordnancre,  the  range  of  whi(;h  is  conse- 

—  —  — — — — -^-^ — ■ —  --■         —    -  _--_  ,  ____ 

*The  writer  can  find  no  record  of  the  adoption  by  any  government  or  society  of 
Manby's  barlied  shot,  or  of  any  other  anchor  shot.  Thus  far  the  use  of  this  class  of 
projectiles  seems  to  have  been  Uniited.  Mauy  practical  difficulties  in  I'egard  to  their 
efficient  use  yet  n^maiu  to  be  overcome. — D.  A.  L. 
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qnently  very  iuconsiderable.  when  compared  with  that  of  a  large  and  heavier  piecc^ 
an  it  it»  weight  alone  that  conveys  the  rope.  Jn  order,  therefore,  to 
increaHe  the  powers  of  a  shot  project-od  from  a  small  mortar,  its  natu- 
ral form  must  be  varied  so  as  to  give  it  additional  '' preponderance. '^ 
The  annexed  shape,  in  the  form  of  a  pear  (Fig.  3),  has  he«n  used 
with  the  greatest  success;  for,  by  the  increased  weight,  the  shot's 
momentum  and  power  over  the  line  is  in  consequence  considerably  ^K*  •*• 

augmented  in  its  range;  and  when  made  to  fit  the  piece  as  close  as  possible,  a  great 
increase  of  velocity  is  likewise  produced  from  that  decrease  of  windage. 

Portability  in  the  construction  of  a  piece  of  ordnance  (as  just  described)  is  the  very 
essence  of  this  service ;  and  communication  with  the  stranded  vessel  or  wreck  may  bo 
effected  with  a  cord,  by  which  cord  a  rope  can  be  conveyed,  and  by  that  rope  a  haw- 
ser or  cable  sent  to  the  distressed  vessel ;  for  this  purpose  the  annexed  was  constructed. 
(Fig.  7,  Plat«XLVII.) 

A  person  completely  equipped  with  every  necessary  apparatus  to  effect  communica- 
tion with  a  vessel  driven  on  a  lee  shore,  *  *  *  the  horseman,  ftilly  cMjuipped,  trav- 
eled a  mile  and  a  half,  the  howitzer  was  dismounted,  and  the  line  projected  153  yards, 
in  six  minutes. 

The  application  of  a  small  piece  of  ordnance  likewise  offers  particular  advantages, 
capable  of  being  employed  from  a  boat  to  go  to  the  assistance  of  a  vessel  grounded  on 
a  bar  when  running  for  a  harbor,  the  necessity  of  which  repeatedly  occurs,  and  was 
twice  witnessed  at  Blakeney  on  the  10th  of  November,  1810,  when  boats  endeav- 
ored to  go  to  their  relief,  and  were  enabled  to  get  out  of  the  harbor  on  the  ebb  tide, 
within  20  yards  of  the  vessel ;  but  it  was  found  impossible  to  approach  them  nearer. 
Had  such  boats  been  provided  with  a  piece  of  this  description,  and  the  same  firmly 
secured  on  a  stout  piece  of  plank,  by  the  holes  left  at  each  comer  of  the  iron  bed,  they 
might  have  projected  a  small  rope,  coiled  in  a  crate  or  basket  made  to  the  form  of  the 
bow  of  the  boat ;  and  the  persons  in  the  boat  so  provide<l  would  not  have  remained 
the  distressed  si>ectators  of  the  untimely  end  of  their  fellow-creatures  without  being 
able  to  afford  tnem  the  smallest  relief,  although  so  little  was  then  wanted  for  that 
desirable  purpose. 

Although  advantages  have  been  pointed  out  in  the  use  of  these  small  mortars,  it  is 
necessary  to  be  kept  in  remembrance  that  they  are  produced  for  particular  services,  as 
the  nature  of  the  coast  and  circumstances  attending  the  distressed  vessel  will  direct 
what  piece  is  best  adapted  to  the  undertaking. 

To  enable  the  mind  to  form  a  judgment  of  what  can  be  effected  by  other  pieces,  the 
following  are  the  minutes  of  experiments  made  with  a  &i-inch  brass  mortar,  stating  the 
({uantity  of  powder  used  and  distance  the  ropes  were  projected  against  a  strong  wind, 
at  the  angle  of  17^  (elevation),  weight  of  the  mortar  and  bed  about  300  pounds : 


Onncea  of  powder. 

Yanlnof  li-lnch 
rope. 

Yards  of  deep-sea 
liiif>. 

4 

134 

148 

6 

1»9 

182 

8 

184 

215 

10 

207 

249 

12 

235 

290 

14 

250 

310 

With  a  short  8-inch  mortar,  the  weight  of  which  and  bed  was  supposed  to  be  about 
700  pounds,  the  angles  of  elevation  uncertain : 


Ounces  of  powder. 

Yards  of  deep-sea 
lino. 

Yards  of  2-inch  patent 
Sunderland  rope,  ca- 
pable of  haulini;  the 
largest  boat  ft-om  a 
beach. 

32 

439 
479 

32 

32 

336 

' 

Directions  for  using  the  apparatus. — When  the  rope  (which  should  be  pliant  and  well 
stret'Chcd)  is  brought  on  the  beach  or  cliff  opposite  to  the  stranded  vessel,  the  most 
even  spot,  and  free  from  projecting  stones,  shouUi  be  selected  to  lay  it  on,  and  great 
care  be  t<aken  that  no  two  part-s  of  it  whatever  overlay  or  even  touch  each  other,  nor 
must  it  be  laid  in  longer  lengths  than  of  two  yards.  But  to  project  a  small  line  or  cord, 
it  will  be  necessary,  if  it  is  required,  to  contract  the  faker  to  half  a  yard  at  most,  to 
avoid  the  jerk  received  at  the  end  of  each  right  line.  The  best  method,  with  such  a 
escriptiou  of  cord,  is  to  lay  it  on  the  ground  in  the  most  short  and  irregular  windings 
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to  relieve  it  from  this  powerful  impnlRe.  To  prove  the  effect  of  the  impulse  on  a  rope, 
if  it  is  faked  in  len^hs  of  10  or  15  yards,  it  will  break  each  time,  as  it  then  becomes 
a  most  powerful  pendulum.  These  precautions  are  absolutely  necessary  to  the  succeiM 
of  the  service. 

The  following  has,  after  various  trials,  been  found  a  certain  method  of  laying  the 
rope,  and  placing  it  into  compartment-s.     (French  Fakingy  Fig.  1,  Plate  XLVIII.) 

A  particular  attention  to  this  mode  will  never  fail  with  a  good  rope,  when  the  ini- 
p{Mliment«  are  removed  that  might  otherwise  obstruct  its  rapid  iiight.  It«  advantages 
are,  that  it  will  allow  the  eye  rapi<lly  (yet  correctly ,  j*w£  haf ore  firing j  which  is  abso- 
lutely nece^ssary)  to  pass  over  the  different  compartments,  and  at  once  discover  if  any 
fake  has  been  displaced  by  the  storm,  or  by  any  other  casualty  or  accident  come  in 
contact  with  another  part,  which  would  destroy  its  application  by  the  rope  breaking. 

It  may  likewise  be  coiled  in  the  manner  used  in  the  whale-fishery,  whale  lair  (Fig.  2^ 
Plate  XLVIII) ;  and  in  the  method  called  chain  fakintj  (Fi^.  3,  PlaU*  XLVIII).  It  is, 
however,  necessary  to  add  that  great  attention  is  required  in  laying  it  agreeably  to  the 
two  latter  methofLs,  arising  not  only  from  the  arm  being  liable  t-o'get  under  certain  parts 
of  the  rope,  and  thereby  displace  it,  but  from  the  great  anxiety  of  mind  natural  on  these 
occasions,  where  the  lives  of  fellow-creatures  are  literally  de])endent  on  the  correct- 
ness with  which  the  rope  Ls  laid.  It  is  therefore  extremely  dilficult,  in  a  moment  of 
agitation,  to  determine  whether  any  overlay  has  taken  place,  an  error  that  would  infal- 
libly destroy  every  endeavor,  and  occasion  even  the  fat^  of  those  whose  lives  we  might 
be  exerting  ourselves  to  preserve.  Could  persons  in  the  performance  of  this  service  be 
always  collected,  the  two  latter  methods  would  have  a  decide<l  advantage  over  the  first 
mode  of  faking,  they  bcMug  laid  in  a  much  less  space  of  time.  As  all  these  methods  of 
laying  the  rope  occupy  time  to  place  it  with  the  care  necei^ary,  and  as  it  has  repeat- 
edly happened  that  vessels,  very  soon  after  grounding,  have  gone  to  pieces,  and  all 
hands  perished,  it  was  necessary  to  produce  a  method  of  arranging  the  rope  so  that 
it  could  be  immediately  projected  as  soon  as  it  arrived  at  the  spot;  and  none  proved 
so  effectual  as  when  brought  ready  in  a  basket  (Fig.  4,  Plate  XLVIII). 

In  this  case,  the  rope  should  be  most  carefully  laid  in  alternate  tiers  or  fakes,  no 
part  of  it  overlaying,  aiul  it  should  be  well  secured  down,  that  in  traveling  it  be  not 
displaced;  but,  al>ove  all,  no  mistake  must  happen  in  placing  the  basket  properly.  For 
example,  that  the  end  of  the  basket,  from  which  the  shot  hangs  in  the  above  fignre, 
should  be  previously  marked,  and  must  bw  \>lace<l  toward  the  sea  or  wreck,  that  the 
rope  be  delivered  freely,  and  without  any  chance  of  entauglement.  It  will  be  scarcely 
necessary  to  add,  there  will  be  several  tiers  of  the  rope  when  laid.  The  utmost  care 
and  attention  are  reiiuired  iu  laying  tlirj  rope  in  tiern  with  strict  regularity,  to  prevent 
entau'^lement.  The  next  is  the  api»li<'ation  of  the  mortar.  If  the  wind  is  sideways  to 
the  shore,  it  must  be  pointed  sufficiently  to  windward  to  allow  for  the  slack  of  the 
rope  lighting  on  the  object,  as  the  rope  will,  of  course,  be  considerably  borne  to  lee- 
ward by  the  effects  of  a  strong  wind,  and  by  its  being  laid  at  a  low  elevation  insures  the 
rope  fail  i  ng  against  the  weathennost  ])art  of  the  rigging.  While  this  service  is  perform- 
ing, great  care  should  be  taken  to  keep  the  mortar  dry ;  nor  should  it  be  loaded  until 
everything  is  ready.  When  that  is  done,  it  should  be  primed ;  but  as  it  would  be  im- 
possible to  do  it  with  loose  powder  in  a  storm,  a  tiibe  is  constructed  in  the  simplest 
manner  of  common  writing  paper  (the  outer  edge  being  cemented  with  a  little  gum) 
in  this  form  (Fij?.  5,  Plate  XLVIII).  It  is  filled  with  meal  gunpowder,  made  into  paste 
with  spirit  of  wine;  when  in  a  state  of  drying,  run  a  needle  through  the  center,  and 
take  care  the  hole  is  left  open,  for,  on  the  tube  beinjj  infianied,  a  stream  of  fire  darts 
through  the  aperture  with  such  force  as  to  perforate  tlie  cartridge.  The  mortar  should 
then  instantly  be  fired ;  and  in  order  to  lessen  a  difficulty  that  has  often  occurred  iu 
l>erforming  this  service,  a  pistol  may  be  used,  having  a  tin  box  over  the  lock,  to  ex- 
clude the  effect  of  wind  or  rain  on  the  priming ;  and  the  muzzle  being  cut  [obliquely], 
dilates  the  inflammation,  so  as  to  re([uire  but  little  exactness  in  the  direction  of  the 
aim. 

We  will  suppose  the  communication  to  be  secured,  although  it  is  scarcely  necessary 
to  offer  any  other  assistance  than  that  of  a  rope,  as  the  inventive  genius  of  a  sailor 
will  supply  everything  else ;  yet  I  could  expect  the  ])eople  on  shore  to  get  a  boat  ready 
for  meeting  the  vessel  when  driven  on  a  beach.  It  is  the  promptest  and  most  certain 
method  of  relief,  as  well  as  the  most  easy  to  bo  accomplished ;  for  by  hauling  her  off 
with  the  rope  projected,  the  boat's  head  is  kept  to  the  waves,  and  not  only  insures 
safety  by  rising  to  the  surge,  but  prevents  her  upsetting. 

When'the  roi>e  attached  to  the  shot  (not  having  barbs  to  it)  is  fired  over  the  vessel 
and  lodges,  let  it  be  secured  by  those  on  board,  and  made  fast  to  some  firm  part  of  the 
rigging  or  wreck,  that  they  may  haul  off  a  boat  by  it ;  but  should  there  not  be  any 
boat,  then  haul  ou  board  by  the  projected  rope  a  larger  one,  and  a  tailed  block,  through 
which  a  smaller  rope  is  rove.  Let  the  large  rope  be  made  fast  at  the  masthead,  be- 
tween the  cap  and  the  top  of  one  of  the  lower  masts,  and  the  tailed  block  a  little  dis- 
tance below  it;  but,  if  the  luast^  should  have  been  cut  or  carried  away,  then  it  nnist 
bo  made  fast  to  th;j  lofties:  remainiug  part  of  the  wreck.    Whu»u  this  is  done,  there  will 
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bo  supplied  from  the  shore  a  cot,  hammock,  netting,  basket,  hoop,  or  any  of  the  nn- 
nu^rous  resources  of  seamen  which  will  run  on  the  larger  rope  and  be  worked  l»y  tlie 
people  on  shore.  If  a  cot  be  used,  the  men  may  beso  securely  fastened  to  it  as  to  pre- 
clude all  possibility  of  falling  out,  and  then  be  brought  £i*om  the  wreck,  one  by  one,  in 
perfect  safety. 

While  communication  is  gaining,  three  stakes  should  be  driven  into  the  ground  in  a 
triangular  position,  so  as  to  meet  close  at  the  heads  to  support  each  other.  As  soon  as 
communication  has  been  effected  by  the  crew  of  the  vessel  and  they  have  secured  the 
line  attached  to  the  shot  made  fast  to  these  stakes,  the  crew  will  haul  on  board  by  it 
a  large  rope  and  a  tailed  block,  through  which  a  smaller  rope  is  to  be  rove,  both  ends 
of  which  (the  smaller  rope)  are  to  be  kept  on  shore.  When  they  have  secured  these 
on  board  and  the  larger  rope  is  rove  through  the  rollers,  let  a  gun-tackle  purchase  be 
lashed  to  it,  then  lash  the  purchase  to  the  stakes.  By  the  means  of  the  purchase  the 
larger  rope  may  be  kept  at  a  fit  degree  of  tension ;  for,  if  care  be  taken  to  slacken  the 
purchase  as  the  ship  rolls  out  to  sea,  the  danger  of  the  rope  being  broken  will  be 
guarded  against ;  and,  on  the  other  hand,  if  the  purchase  be  gathered  in  as  the  ship 
rolls  toward  the  shore,  the  slackness  of  the  rope,  which  would  ]>revent  the  cot  travers- 
ing as  it  ought  to  do  and  plunge  it  in  the  water  more  than  it  otherwise  would,  will  be 
avoided. 

Supposing  neither  boat  nor  cot  apparatus  at  hand,  first  cast  off  the  shot  from  the 
projected  rojw,  and  with  a  close  hitch  let  it  l>e  put  over  the  head  and  shoulders  of  the 
person  to  be  saved,  bringing  it  close  under  each  arm,  drawing  it  tight,  observing  par- 
ticularly the  knot  is  on  ih^  breaatbane;  for,  by  having  tlie  knot  in  that  position,  on  the 
people  of  the  shore  hauling  the  person  from  the  wreck  he  will  naturally  be  on  his 
bacK,  consequently  the  face  will  be  uppermost  to  sieze  every  moment  for  respiration 
after  each  surf  has  passed  over  the  body. 

If  circumstances  compel  recourse  to  this  method,  care  must  be  taken  to  free  the  rope 
from  any  part  of  the  wreck  and  to  jump  clear  away ;  but  should  there  be  more  than 
one  on  board,  each  man  should  make  himself  fast  in  the  same  way  about  fohr  feet  from 
the  other  and  join  hands,  all  attending  to  the  same  directions. 

For  giving  relief  to  vessels  stranded  on  a  lee  shore  in  a  dark  and  tempestuous  night, — It  will 
be  requisite,  first,  to  devise  the  means  of  discovering  precisely  where  the  distressed 
vessel  lies  when  the  crew  are  not  able  to  make  their  situation  known  by  luminous  sig- 
nals; secondly,  to  produce  a  method  of  laying  the  mortar  for  the  object  with  as  much 
accuracy  as  in  the  light ;  thirdly,  to  render  the  flight  of  the  rope  perfectly  distinguish- 
able to  those  who  project  it  and  to  the  crew  on  board  of  the  vessel,  so  that  they  can- 
not fail  of  seeing  on  what  part  of  the  rigging  it  lodges,  and  consequently  have  no  dif- 
ficulty in  securing  it. 

To  attain  the  first  object,  a  hollow  ball  was  made  to  the  size  of  the  piece,  composed 
of  layers  of  pasted  cartridge-paper  of  the  thickness  of  half  an  inch,  having  a  lid  on 
the  top  to  contain  a  fuse  (Hg.  6,  Plate  XLVIII),  and  it  was  then  filled  with  about  fifty 
luminous  balls  of  star  composition  and  a  sufficient  quantity  of  gunpowder  to  burst  the 
ball  and  infiame  the  stars.  The  fuse  fixed  in  the  ball  was  graduated  to  set  fire  to  the 
bursting  powder  at  the  height  of  300  yards.  Through  the  head  of  the  fuse  were 
drilled  holes  at  equal  [distances],  to  pass  through  them  strands  of  quick-match,  to  jjre- 
vent  the  possibility  of  any  accident  from  the  match  falling  (mt  or  from  its  not  firing 
the  fuse.  On  the  stars  being  released,  they  continue  their  splendor  while  falling  for 
near  one  minute,  which  allows  ample  time  to  discover  the  situation  of  the  distressed 
vessel.  During  the  period  of  the  light  a  stand  with  two  upright  sticks  (Fig.  7,  Plate 
XLVIII),  painted  white,  to  render  them  more  discernible  in  the  dark,  was  ready  at 
hand  and  pointed  in  a  direct  line  to  the  vessel. 

A  shell  affixed  to  the  rope,  having  four  holes  in  it  to  receive  a  like  nnmber  of  fuses 
(headed  as  before  described),  and  fifled  with  the  fiercest  and  most  glaring  composition, 
which,  when  inflamed  at  the  dischai'ge  of  the  piece,  disx)layed  so  sx)lendid  an  illumi- 
nation of  the  rope  that  its  flight  could  not  be  mistaken. 

To  get  a  boat  from  a  beach  over  the  surf. — ^The  importance  of  going  to  the  relief  of  ships 
in  distress  at  a  distance  from  the  lana,  or  for  taking  ofl;'  pilots,  was  viewed  as  of  the 
highest  consequence  by  the  elder  brethren  of  the  Trinity  House,  and  offered  to  my 
particular  attention  by  severjil  distinguished  characters.  After  numerous  experiments 
to  accomplish  it  in  various  ways,  the  mode  following  was  most  approved :  About  forty 
fathoms  of  24-inch  rope,  made  fast  to  two  moving  anchoi-s,  was  laid  out  parallel  with 
the  shore,  at  a  distance  beyond  the  sweep  of  the  surt*;  to  the  center  of  tnis  rope  was 
made  fast  a  buoy,  of  sufficient  power  to  suspend  the  great  roi)e  and  prevent  it  from 
chafing  on  the  sand,  rock,  or  stones,  as  well  }us  embedding,  a  circumstance  that  has 
rendered  it  impossible  on  a  sandy  or  shingly  coast  to  heave  out  an  anchor  with  a  rope 
to  it  from  the  shore.  As  this  service  should  be  performed  in  fair  weather  (to  be  jire- 
pared  for  the  storm,)  it  may  be  regulated  with  the  great-est  exactness,  and  should  take 
place  at  the  top  of  high  water,  tiiat  the  upi)er  i)art  of  the  buoy  may  be  at  the  full 
stretch  of  its  power,  and  only  seen  at  that  time.  Should  the  shore  be  extremely  flat, 
it  will  be  desirable  to  place  another  set  at  a  sufficient  distance  beyond  the  first  to  iu« 
sure  the  oi>eratiou  of  this  method  in  any  state  of  the  tide. 
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The  royal  mortar,  being  brouji^ht  to  the  spot,  i8  to  be  pointed  in  the  direction  for  the 
buoy,  and  sliouhl  be  laid  at  a  very  low  elevation,  but  such  as  to  insure  the  range ;  for 
the  nion*  it  is  depressed  the  less  slack  of  rope  there  will  be  from  the  parabola  formed  in 
the  shot's  tiight;  the  basket  with  the  rope  reiuly  laid  (having  a  barbed  shot  to  it)  is  to 
be  placed  in  the  fi*ont  of  the  mortar;  on  its  being  fixed,  instantly  haul  the  slack  of  the 
rope  in,  to  prevent  the  effect  produced  on  it  by  a  strong  tide  ;  which  being  done,  let  the 
remainder  be  gently  hauled  in  to  insure  the  shot's  grappling  with  the  great  rope ;  when 
that  is  caught  and  hooked,  a  power  will  be  acquired  fully  adequate  to  the  service. 

As  a  cast-iron  anchor  appears  particularly  adapted  to  this  method,  and  would  be 
much  cheaper  tlian  hammered,  Fig.  8,  Plate  XliVIII,  is  a  plan  of  one  which  the  hon- 
orable the  navy  board  approved,  and  allowed  mo  to  cast  at  their  expense  for  the  pur- 
pose of  making  the  experiment. 

When  a  vessel  is  in  that  extreme  and  perilous  situation,  driven  under  a  rugged  and 
inaccessible  cliff,  and  in  danger  of  going  soon  to  pieces,  the  most  prompt  method  I 
should  suggest  is  by  lowering  to  the  crew  a  rope  with  stiff  loops  spliced  into  it  (Fig.  9, 
Plate  XL  VI II),  at  the  distance  of  a  foot  and  a  half  from  each  loop,  of  sufficient  size  to 
ccmtain  the  foot,  by  which  they  can  ascend  as  a  ladder. 

This  rope  laddc^r  is  capable  of  being  projected,  and  one  of  an  inch  and  a  half  rope 
was  thrown  from  a  mortar  194  yards.  It  might  also,  from  the  simplicity  of  its  struc- 
ture, be  extremely  useful  in  escaping  from  a  house  on  fire.  By  making  one  end  fast  to 
the  leg  of  a  bed  or  a  table,  the  person  would  come  down  from  the  window  in  safety, 
and  with  much  less  difliculty  and  quicker  than  with  the  common  rope  ladder,  which 
is  heavier  and  more  unwieldy.  It  has  great  advantages  when  employed  in  saving 
shipwrecked  men  in  situations  just  described,  when,  fnmi  extreme  cold  and  almost 
benumbed  limbs,  it  would  be  impossible  for  thein  to  climb  up  a  rock  or  ascend  it  even 
by  the  aid  of  a  common  rope.  The  holds  thus  spliced  in  will  support  both  hands  and 
feet. 

The  report  of  the  committee  of  the  House  of  Commons  contains  also 
a  paper  of  instructions  for  the  managers  of  Captain  Manby's  apparatus 
on  shore,  which  are  somewhat  more  minute  than  the  directions  published 
in  his  essay.     For  example : 

If  the  wind  be  sideways  to  the  shore,  the  mortar  must  be  pointed  sufficientlv  to  wind- 
ward to  allow  for  the  slack  of  the  rope  lighting  on  the  object,  as  the  rope  will  of  course 
be  borne  considerably  to  leeward  by  the  effect  of  a  strong  wind. 

The  distance  your  judgment  decides  the  vessel  to  be  from  the  shore  should  regulate 
the  charge  of  powder  as  stat<'d  in  the  scale,  taking  just  a  sufficient  quantity  to  clear 
the  object.  An  attention  to  this  will  be  more  certain  of  your  effecting  communication 
and  guarding  against  the  danger  of  the  rope  breaking  or  any  other  circumstance  that 
might  prevent  the  successful  performance  of  the  service.  The  elevation  of  15P  is  to 
be  preferred,  particularly  if  the  wind  is  sideways,  pointing  the  mortar  sufficiently 
to  windward,  as  the  rope  would  then  fall  against  the  weathennost  part  of  the  rigging 
of  the  stranded  vessel. 

When  a  vessel  is  driven  on  shore  in  the  night,  you  will  flash  gunpowder  as  often  as 
convenient  on  your  way.  This  will  animate  the  crew  and  denoto  to  them  you  are 
coming  to  their  assistance.  On  getting  to  the  spot  where  you  have  reas<m  to  suspect 
the  vessel  lies,  as  you  are  not  able  to  discover  her  from  the  exti'eme  darkness,  and  if 
the  people  on  board  cannot  [make  known]  their  situation  by  luminous  signals  or 
noises  ( which  they  will  be  directed  to  make  if  possible),  you  will  lay  the  mortar  at  a 
very  high  elevation  and  fire  a  light  ball. 

Just  before  you  fire  (the  rope)  it  would  be  advisable  to  let  off  a  blue  light  to  put  the 
crew  on  their  guard,  to  look  out,  and  be  ready  to  secure  the  rope.  The  service  can  be 
])erformed  with  a  carronade. 

In  Chapter  IV  we  have  a  copy  of  directions  to  persons  on  board  ves- 
sels stranded  on  a  lee  shore,  proposed  to  be  delivered  to  the  masters  at 
the  custom-house.  It  is  obsen^ed  that  even  snapping  a  pistol,  when  the 
powder  is  wet,  may  sometimes  afford  a  signal  visible  on  shore  from  the 
sparks  of  the  steel  alone.  The  other  parts  of  the  directions  will  be  sup- 
plied by  those  who  understand  the  principles  of  the  proposed  mode  of 
relief. 

Rockets  have  of  late  years  been  much  employed  instead  of  the  mortar 
in  Manby's  apparatus  for  throwing  a  line  to  a  ship  in  distress.  "  Dennett's 
rocket  apparatus  ^  is  supplied  to  many  stations  along  the  coast.  The 
only  advantage  the  rocket  has  over  the  mortar  is  its  greater  portability; 
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for,  being  much  lighter,  it  can  be  used  with  greater  facility  among 
rocky  cliffs,  and  in  positions  difficult  of  access.  The  disadvantages  of 
rockets  are^  that  they  are  somewhat  uncertain,  sometimes  exploding  as 
soon  as  ignited,  to  the  danger  of  theby-standers ;  and  they  are  also  liable 
to  deteriorate  from  the  effects  of  damp  or  of  age.  Moreover,  being  ex- 
l>ensive,  they  cannot  be  often  employed  in  trials,  so  as  to  keep  up  the  prac- 
tice of  the  people  employed  in  using  them.  The  range  of  a  shot  from 
a  24-pound  mortar,  which  is  the  ordinary  size,  is  about  the  siime  as  that 
of  a  12-pound  rocket,  wliich  is  the  largest  in  use.  As  the  management  of 
the  mortar  and  rocket  apparatus  is  much  better  understood  by  the  officers 
and  men  of  the  coast-guard  service  than  by  ordinary  boatmen  and  fisher- 
men, it  has  been  almost  entirely  left  in  their  hands,  and  is  provided  by 
the  board  of  customs. 

Several  inventions,  or  variations,  in  the  Manby  apparatus  may  be  just 
glanced  at.  M.  G.  Delvigne  uses  a  howitzer  instead  of  a  mortar,  while  a 
portion  of  the  line  to  be  carried  is  contained  in  the  projectile.-  Mr.  Greener 
has  a  method  of  discharging  a  rocket,  with  a  line  attached,  from  alight 
harpoon-gun.  When  discharged,  the  rocket  ignites,  and  is  said  to  pro- 
long the  range  to  a  greater  distance  than  if  the  gun  or  rocket  were  alone 
employed. 

Captain  Jerningham,  E.  N.,  has  an  anchor  of  a  particular  form,  which 
he  proposes  to  fire  from  a  Manby  mortar  in  sufficient  numbers  to  afford 
the  means  of  hauling  a  life-boat  through  the  surf. 

Mr.  A.  G.  Carte  employs  a  war-rocket  instead  of  a  Dennett  rocket. 

Section  II. — Manby's  shot. 

[Extract  from  "Ammunition,"  by  Captain  Majendie,  R.  A.,  published  in  London  in 

1867.] 

1.  Eistory. 

The  plan  of  sa^ing  lives  in  cases  of  shipwreck^  bj'  means  of  a  line 
thrown  so  as  to  establish  a  communication  between  the  ship  and  the 
shore  seems  to  have  been  first  proposed  about  the  close  of  the  last  cen- 
tury, by  Lieutenant  Bell,  Royal  Artillery.*  This  officer  proposed  to  pro- 
ject from  a  mortar  a  spherical  shell  filled  with  lead  and  having  "a  deep- 
sea  line''  attached.  Some  trials  were  made  with  the  apparatus  in  1791,* 
iHjfore  a  committee  of  the  Societ^^  for  the  Encouragement  of  Arts,  Manu- 
factures, and  Commerce,  and  the  success  of  the  experiment  was  so 
marked  and  unequivocaP  that  in  the  following  year  the  society  adjudged 
the  inventor  a  reward  of  fifty  guineas.* 

Lieutenant  Bell's  claim  to  the  priority  of  the  invention  was  also  recog- 
nized by  a  committee  of  artillery  officers  assembled  at  Woolwich  in 
May,  1811,  to  report  on  "Captain  Manby's  invention  for  saving  the  lives 
of  shipwrecked  mariners,"  this  committee  reporting  that  they  feel  that — 

They  should  not  entirely  discharge  their  duty  were  they  to  omit  observing  that  the 
committee  of  the  honorable  House  of  Commons  do  not  seem  to  have  been  informed  of 
all  the  means  proposed  by  the  late  Lieutenant  Bell,  of  the  Royal  Artillery,  for  the 

'  It  appears  from  Kane's  List  that  Lieuteimnt  Bell  was  promoted  from  sergeant  to 
a  lieutenancy  in  the  invalid  battalion. — (Kane's  List  of  the  Royal  Regiment  of  Artil- 
lerv   n  21  ^ 

«  August  29,  1791.— (Repertory'  of  Arts  for  1808,  vol.  xiii,  p.  315.) 

3  The  line  was  thrown  to  a  distance  of  400  yards. — {Ihid.,  315.) 

■•  A  full  account  of  the  experiments  and  drawings  and  a  description  of  the  appara- 
tus are  given  under  the  head  of  ** Account  of  a  method  of  throwing  a  rope  on  shore  by 
means  of  a  sheU  from  a  mortar  on  board  a  vessel  in  distress."  By  Lieut.  John  Bell, 
Royal  Artillery,  in  the  Repertory  of  Arts,  1808. 
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attainment  of  the  same  laudable  object ;  it  being  stated  in  that  honorable  committee's 
i-eport  that  "  Mr.  Beirs  invention  is  totally  inapplicable  in  all  cases  of  vessels  being 
stranded,"  and  that  Captain  Manby's  invention  is  new.^ 

In  justice,  therefore,  to  the  memory  of  Lieutenant  Bell,  and  to  his  surviving  family, 
and  with  respectful  deference  due  to  the  judgment  of  the  honorable  couunittee,  the 
concluding  of  the  seven  observations  inserted  in  one  of  the  papers  of  Lieutenant  Bell's 
account  to  the  Society  for  the  Encouragement  of  Arts,  Manufactures,  and  Commerce, 
is  subjoined  in  his  o>vn  A^'ords,  as  publinhed  in  that  society's  Transactions,  and  in  the 
Repertory  of  Arts  for  1808,  p.  318,  by  which  observations  it  appears  that  Lieutenant 
Bell  then  proposed  what  Captain  Manhy  has  since  so  ably  and  so  successfully  canitd  into 
effect,*^ 

Tliepassap^e  "in  Lieutenant  Bell's  own  words,'' referred  toby  the  com 
niittee  is  as  follows : 

There'is  every  reason  to  conclude  that  this  contrivanco  would  be  very  useful  at  all 
ports  of  difficult  access  both  at  homo  and  abroad  when*  ships  are  liable  to  strike 
ground  before  they  enter  the  harbor,  as  Shields  Bar,  and  other  similar  situations,  when 
a  line  might  be  thrown  over  the  ship,  which  might  probably  be  the  means  of  saving 
bi»th  lives  and  projK'rty  ;  and,  moreover,  if  a  ship  was  driven  ashore  near  such  a  place, 
the  apparatus  might  easily  be  removed  to  afford  iissistance,  and  the  whole  performance 
is  so  exceedingly  simple  that  any  person  seeing  it  done  would  not  want  any  further 
instruct  ion  J 

It  is  thus  placed  beyond  doubt  that  Lieutenant  Bell's  proposition  wa« 
not  limited  to  throwing  a  roi>e  fi'om  a  vessel  to  the  shore,  but  included 
the  reverse  operation  of  throw  in^j  a  rope  from  the  shore  to  the  assistance 
of  a  stranded  vessel,  and  this  by  almost  exactly  the  same  means  as  were 
subsequently  successfully  applied  by  Capt.  G.  W.  Manby,  R.  N. 

But  if  the  merit  of  having  been  the  first  to  propose  this  plan  cannot, 
in  justice,  be  conceded  to  Captain  Manby,  it  is  at  lenst  indisputable  that 
that  officer  was  the  fl^rst  practically  to  apply  it,  and  that  by  his  exertions 
the  details  were  matured  and  the  idea  successiiilly  carried  into  eifect;* 
for,  in  spite  of  the  success  which  had  attended  Lieutenant  Bell's  experi- 
ments, his  proposition  does  not  appear  ever  to  have  received  official 
recognition,  or  to  have  been  practically  entertained  or  adopted.* 

Captain  Manby  worked  out  the  subject  with  gTes>t  care  and  ingenuity, 
and  in  1811  his  plan  was  experimented  upon  by  the  committee  of  artil- 
lery officers  before  alluded  to.*° 


•■^Tliis  allusion  to  the  opinion  of  the  "  c.ommitt<»e  of  the  honorable  House  of  Commons*' 
hjis  reference  to  a  report  made  by  a  committee  of  that  house  in  1810,  in  which  Lieuten- 
ant BelVs  claim  to  any  merit  attaching  to  priority  of  invention  is  ignored,  and  his 
proi»oBition  spoken  of  in  the  words  (pioted  in  the  text,  viz,  as  "  totally  inapplicable  in 
nil  cases  of  vesHcls  being  stranded,"  while  (^aptain  Manby's  proposition  is  treated  jis 
original.  The  incorrectness  of  this  opinion  is  sufficiently  shown  by  the  passage  from 
the  report  above  quoted  and  by  Lieutenant  Beirs  own  remarks,  which  I  have  given 
fart  her  on. 

•The  Annual  Regist<»r  for  the  year  1811,  p.  521. 

'Repertory  of  Arts  for  1808,  vol.  xiii,  p.  318. 

*  **  Ijieutenant  Bell  then  proposed  what  Captain  Manby  has  since  so  ably  and  suc- 
cessfully carried  into  effect." — (Report  of  Artillery  Committee,  Annual  Register  for  1811, 
p.  i>21.)  (See,  also,  extract  from  Ency.  Brit.,  xiii,  &c.,ou  a  preceding  page,  beginning 
an  follows:  "  Mr.  Bell  has  cursorily  observed  that  a  line,"  et  seq. — D.  A.  L.) 

^  It  is  not  impossible  that  this  arose  from  the  fact  that  the  inventor  died  shortly  aft-cr- 
wsirds,  in  1798. — (See  Kane's  List  of  Officers  of  the  Royal  Regiment  of  Artillery,  p.  21.) 

'"This  committee  was  composc»d  of  the  following  field-officers  of  artillery:  Lienten- 
ant-(T«*neral  Lloyd,  Major-(Teneral  Ramsay,  Colonel  Borthwick,  Ijientenant-Coloiiel 
Rioii,  Lieutenant-l^olonel  »Spicer,  Lieutenant-Colonel  Colebrooke,  Lieutenant-Colonel 
Beerer,  Major  (Jold,  M;i.jor  Buckner.  Their  rejwrt  bears  date.  Royal  Arsenal,  Wool- 
wich, 22d  May,  1811,  and  is  entitled '•  Report  from  the  connnittee  of  field-officers  of 
artillery,  containing  an  account  of  the  experiments  nnule  at  Woolwich  on  the  18th  and 
20th  May  last,  on  Captain  Manby's  invention  for  saving  the  lives  of  shipwrecked  raari- 
nei-H."  Printed  by  order  of  the  House  of  Commons. — ( Annnal  Register  for  1811,  jip.  518 
to  521.) 
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The  results  of  these  experiments  were  in  the  highest  dep:ree  success- 
ful-, and  the  adoption  of  his  propositions  was  recommended.'^ 

This  recommendation  led  to  an  address  being  moved  in  the  House  on 
the  14th  June,  1811,  to  the  Prince  Regent,  ''praying  that  he  Avould  be 
graciously  pleased  to  order  that  Captain  Manby's  invention  should  be 
stationed  on  dilierent  parts  of  the  coast,  &c.,  and  assuring  him  that  the 
House  would  make  good  the  expense."" 

The  propositions  which  Captahi  Manby  had  submitted  to  the  commit- 
tee were  eight  in  nurab«*r,  from  which  the  following  are  selected  as  being 
the  only  ones  having  a  direct  bearing  upon  the  histoiy  of  the  ])resent  serv- 
ice life-preserNing  apparatus.  A  small  brass  howitzer,  3-pounder  bore, 
which,  with  its  carriage,  weighed  62  pounds,  and  was  strapped  on  to  the 
fore  part  of  the  saddle  of  a  mounted  man,  2(K)  yards  of  log-line  being 
coiled  ui)on  a  deal  frame  and  slung  as  a  knapsack  on  the  back  ol  the 
horseman,  the  line  being  projected  from  the  howitzer  by  means  of  a  '^  lind 
of  pear  shot^  1^  diametem  in  length^^  and  weighing  4  pounds  12  ounces 
12  drachms.  By  means  of  this  shot,  and  with  a  charge  of  2J  ounces  of 
l)owder,  the  howitzer  threw  the  line  143  yards.  "  Next,  a  method  of 
aftbixling  certain  relief  to  vessels  stranded  in  the  darkest  night,  with  an 
improved  mode  of  rendering  the  life-rope  more  distinguishable."  This 
arrangement  consisted,  firstly,  in  firing  what  Captain  Manby  called  '*  light 
balls,"  viz,  paper  shells  filled  with  "  stars,"  from  a  mortar,  to  throw  a 
light  over  the  scene;  and,  secondly,  in  projecting  from  the  b^-inch  mortar^ 
charged  with  8  ounces  of  powder,  a  deep-sea  line  attached  to  a  shell  with 
four  fuses  in  itJ^ 

He  also  suggested  at  this  time  connecting  the  roiie  to  the  shot  by 
means  of  ^^some  stout  strips  of  hide  plaited  ejctremely  close  at  the  eye^^^ 

"The  committee  were  of  "opinion  that  they  cannot  too  8tron»?ly  recommend  an  in- 
vention, the  ])arlial  application  of  which  has  heen  attended  with  such  heneficial 
effects.  *  *  *  It  18  alHO  the  wiMi  of  the  conmiittee  to  render  their  fnll  tribnte  of 
praise  to  Captain  Manby  for  his  in^ennity  in  so  mnch  improving  and  bringing  into 
])ractical  nse  this  invention,  to  the  perfectinjj  of  which  he  has  so  zealonsly  and  skill- 
fnlly  devoted  himself." — (Annnal  Bej^ister  for  1^11,  p.  520.) 

'*The  addn*s8  was  moved  by  Mr.  Wilb4»rforce. — (Annnal  Register  for  1811,  p.  521.) 
•'Captain  Manhy's  other  propositions  and  exiieriments,  briefly  described,  were  as  fol- 
lows :  An  arrangement  for  tiring,  "  by  ciiemicai  agency,  of  two  substances,  which  ignite 
from  coming  into  contact  witli  one  another" ;  a  plan  for  laying  and  tiring  from  a  boat 
*•  when  the  sea  is  continually  breaking  over  it" ;  an  arrangemimt  by  wliidi  the  rope  is 
ctdled  in  a  basket  and  then  carri«»d  to  the  spot  required  ;  a  i-op^-ladder  **  intended  to  be 

}>rojected  or  conveyed  to  a  crew  wrecked  under  a  cliff,"  consisting  of  a  single  rope  with 
oops  spliced  to  it  at  convenient  distances  for  the  support  of  the  feet  and  hands  when 
climbing ;  **  the  distance  a  deep-sea  line  can  be  projected  fnim  the  shortest  8-inch  mor- 
tar" (in  the  c«mrse  of  this  experiment  a  deep-sea  line,  with  (i8-pounder  shot  attaclie<l, 
was  projected  439  yards;  charge,  2  pounds;  elevation,  21^^);  the  distance  an  H-inch 
liarbed  shot,  **with  a  patent  Sunderland  2-iuch  roi>e  attached,"  could  be  projected  (the 
distance  was  336  yards). 

These  propositions  will  be  found  in  extenfio,  as  I  have  already  intimated,  in  the  Annual 
Register  for  1811,  pp.  518  to  521.  Much  interesting  information  will  also  be  found  on 
the  subject  of  Captain  Manby's  original  propositions  in  tlie  Encyclopiedia  Britannica, 
vol.  xiii,  pp.  441  to  444,  wh«Te  copious  extracts  are  given  from  au  essay  published  by 
(*aptaiii  Manby  himself  in  1812,  entitled  "An  Essay  on  the  I^eservation  of  Shipwn*cked 
Persons." 

'^Captain  Manby*s  own  wonls  respecting  this  part  of  the  subject  are  as  ftdlowH: 
**To  c<mnect  the  nSpe  t<»  the  shot  ami  prevent  it  from  being  burned  by  the  powerful 
inflammation  at  the  discharge  of  the  mortar  was  most  essentially  necessary,  and  suc- 
cess result-ed  from  almost  innumerable  exjieriments ;  chains  in  every  variety  of  form 
and  size  broke,  and  proved  that  not  only  strength,  flexibility,  and  elasticity,  but  a 
body  at  <mce  continuous  and  entire,  was  n*quired.  At  length  wmie  stout  strips  of  hide, 
Iilaite<l  extremely  close  at  the  eye,  happily  eftected  the  object  so  jndisjH*nsably 
wanted."  (Observations,  with  Directions  on  the  Method  brought  into  use  by  (i.  W. 
Manby.)  See  also  Kncyclo])«»dia  Britannica,  vol.  xiii,  pp.  441  to  444,  where  nearly 
the  whole  "observatiims"  (extracted  from  Captain  Manby's  published  e«.siiy)  are 
given  with  illnstratious. 
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It  is,  therefore,  placed  beyond  doubt  that  Captain  Manby's  original 
propositions  included,  among  other  contrivances,  Ist.  A  pear-shaped-  or 
oblong  shot;  2d.  A  shell  of  5 J-iuch  caliber ;  3d.  A  shell  containing  four 
fuses ;  4th.  A  ])laited  hide  thong  for  the  purpose  of  connecting  the  line 
to  the  projectile. 

The  immediate  connection  of  these  details  with  the  history  and  origin 
of  the  present  ser\'ice  pattern,  Manby's  shot,  will  at  once  be  perceived, 
the  projectile  now  used  being  of  an  oblong  form,  5J-inch  cahber,  con- 
taining four  fuses,  and  having  a  plaited  hide  thong.  There  is  no  record 
of  the  exact  form  in  which  Captain  Manby's  original  propositions  were 
adopted,  but  it  would  seem,  from  the  "  Observations,"  &c.,  printed  re- 
specting his  inventions,  as  if  the  majority  of  them  were  approved  and 
introduced.  It  is  certain,  however,  that  many  were  allowed  to  lai)se 
and  become  practically  obsolete ;  and  it  appears  that  the  two  projectiles 
most  used  were  a  spherical  24-pounder  shot,  or  shell  filled  with  lead, 
having  an  eye-bolt  riveted  to  it,  furnished  with  a  stout  twisted  hide 
thong,  for  the  purpose  of  attaching  the  rope,  and  a  grapnel  or  oblong 
shot,  with  a  barbed  iron  staple,  to  which  the  rope  was  fastened,  project- 
ing from  one  end. 

Some  demand  for  this  class  of  stores  in  1857-'58  led  to  experiments 
being  instituted  by  Colonel  Boxer,  Superintendent  of  the  Royal  Labo- 
ratories, the  result  of  which  was  the  introduction  and  issue,  in  1859  or 
1860,^^  of  an  improved  and  modified  Manby's  shot,  and  the  pattern  then 
introduced  is,  with  the  exception  of  some  slight  alterations  which  were 
subsequently  (in  1863  '^)  made  in  the  thong,  the  present  sen-ice  pattern. 

Spherical  Manby's  shot  are  not,  ho wever,  altogether  obsolete,  a  pattern 
of  a  6-pounder  having  been  deposited  in  the  model-room  of  the  Boyal 
Laboratory  in  1862, "  to  govern  the  supply  on  special  demand. 

Without  entering  upon  a  detailed  description  of  the  different  plans 
proposed,  from  time  to  time,  for  establishing  communication  between  a 
stranded  vessel  and  the  shore,  it  will,  perhaps,  be  well  to  mention  that 
Manby's  apparatus  is  not  the  only  one  which  has  been  used  for  this  pur- 
pose. The  following  passage  fi-om  the  Encyclopaedia  Britannica  will 
sufficiently  indicate  the  variety  and  scope  of  these  inventions.  •  •  • 
[Here  follows  an  extract  from  the  Encyclopaedia  Britannica,  already 
quoted  in  these  pages. — I).  A.  L.]  •  •  •  Kites  have  also  been  sug- 
gested as  a  simx)le  means  of  carrying  a  line  from^®  a  wreck  to  the  shore,'* 
and  are  manufactured  for  this  purpose  by  the  '*  Shipwrecked  Mariners' 
Society,  London  Bridge." 

The  board  of  trade  employed  to  a  great  extent,  until  1865,  Dennett's 
rockets,  in  preference  to  Manby's  shot;  and  there  can  be  no  question 
hat  the  balance  of  advantages  inclines  strongly  to  the  side  o  f  the  rock- 
ets.2o 

^*I  cannot  discover  the  precise  date  when  these  shot  were  introtluced,  but  it  appears 
that  the  first  issues  of  them  were  made  in  May,  18G0,  for  tlie  use  of  the  coast  guartl  at 
Lowestoft ;  and  this  marks  their  first  jn'aciical  introcluction.  The  proportions  of  these 
shot,  and  of  the  difl^erent  stores,  fuses,  lines,  &c.,  which  together  constitute  a  com- 
jdete  *'  Manby's  apparatus,"  were  not  officially  determined  or  laid  down  until  the  25th 
of  August,  18()2.     (See  War  Office  Circular  730,  par.  633.) 

'« 12th  October,  1H33. 

"  13th  January,  1862. 

'* Evidently  they  are  not  generally  available  for  carrying  a  line  in  the  other  direc- 
tion, as  th«)  wind  will  almost  invariably  be  blowing  toward  the  shore. 

^"The  Times,  10th  of  December,  1HG4,  contains  two  letters  on  the  subject. 

2"  Rockets  are  more  portable,  as  also  is  the  apparatus  from  which  they  are  fired ;  they 
carry  their  own  illuminating  agent,  and  are  thus  independent  of  fuses,  do  not  require 
so  long  a  line  as  a  shot  fired  from  a  mortar,  where  the  angle  of  elevation  is  greater  ; 
and,  finally,  are  more  accurate,  owing  principally  to  the  fa<jt  that  the  deflection 
caused  by  the  action  of  the  wind  upon  tlie  line  is  in  a  great  measure  corrected  by  the 
rocket  having  a  tendency  to  fly  up  in  the  wind's  eye. 

In  1832  (3d  December)  the  ordnance  select  committee    experimented  with   some 
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In  1865  a  rocket  proposed  by  Colonel  Boxer,  E.  A.,  was  adopted  by 
the  board  of  trade  to  supersede  Dennett's  rocket,  to  which  it  is  preferred, 
because,  ^^Ist.  The  range  of  Colonel  Boxer's  rocket  is  little,  if  at  all, 
inferior,  and  in  every  other  respect  it  is  much  superior;  2d.  The  com- 
bination  of  Mr.  Dennett's  two  rockets  is  very  objectionable,  and  fipom 
their  velocity  they  frequently  carry  away  the  line,  and  sometimes  both 
do  not  ignite.    They  are  also  double  the  expense.^  ^^ 

These  rockets  are  fast  superseding  Manby's  shot  at  all  stations,  and 
the  latter  may  shortly  be  expected  to  become  entirely  obsolete. 

There  are  two  natures  of  Manby's  shot  in  the  service:  the  24-pounder 
oblong  rPl.  XXXVIII,  Fig.  1),  or  "cylindrical,"  and  the  6-pounder 
spherical  shot.  They  are  designated  24-pounder  and  6-pounder,  respect- 
ively, from  their  caUbers,  not  from  their  weights.*^ 

The  24-pounder  oblong,  or  "  cylindrical"  Manby's  shot,  is  a  cast-iron 
cylindro-conoidal  projectile,"  with  a  slightly  rounded  base,**  and  about 
IJ  calibers  in  length.** 

The  shot  is  drilled  down  its  longer  axis  for  the  reception  of  a  wrought- 
iron  bolt,  which  passes  completely  through  the  projectile  from  end  to 
end,*^  and  projects  about  five  inches  beyond  the  base,  terminating  in  an 
eye,  to  which  is  attached  a  plaited  hide  thong  2  feet  in  length.  Four 
holes  (Plate  XXXVni,  Figs.  1,  2),  for  the  reception  of  "  fuses,"  ="  are 
drilled  into  the  shot  at  the  base,  equidistant  from  one  another  and  from 
the  center  of  the  base,  and  slightly  inclining  inwards.*®    These  holes  are 

Manby's  and  DelTi^e's  shot  against  Dennett's  9-pounder  rockets,  and  ''the  result 
was  a  general  conviction  on  the  mind  of  everybody  X)re8ent,  and  snared  by  Mr.  Del- 
vigue,  of  the  great  superiority  of  the  rockets  over  either  of  the  other  plans/' 

Tlie  rockets  were  fired  singly  and  in  couples  at  an  angle  of  from  30°  to  35°. 

**The  single  rockets  carried  a  line  240  yards,  the  double  rockets  370  yards,  with 
great  steadiness  of  flight,  and  with  less  length  and  weight  of  line  in  proportion  car- 
ried out  than  the  pieces  fired  at  45°. 

**The  range  obtained  with  Manby's  apparatus,  charge  12  ounces,  was  200  yards; 
and  with  the  same  mortar  firing  Mr.  Delvi^e's  elongated  shot  was  185  yards.  The 
flame  shot,  however,  fired  from  the  rifled  5J-inch  howutzer  at  28°,  with  10*^  ounces,  at- 
tained a  range  of  298  yards,  but  the  line  broke  three  times." — (Extract  from  Beports 
and  Proceedings  of  Oi-dnance  Select  Committee,  vol.  i,  p.  199.) 

On  the  subject  of  the  emi)loyment  of  rockets  for  carrying  a  line,  see  a  work  pub- 
lished at  St.  Petersburg,  entitled  ^^Application  des  Fusses  an  jet  des  Amarres  Sauve- 
tage,  nar  G^n^ral-Mi\jor  Konstantinofl',''  which  contains  a  good  deal  of  information 
upon  tiiis  subject,  and  explains  the  construction  of  a  rocket  proposed  by  the  author 
for  this  purpose  very  similar  to  the  Boxer  life-saving  rocket. 

**  Report  of  Captain  Robertson  to  the  board  of  trade.  Tlie  construction  of  this  rocket 
and  of  the  apparatus  which  is  issued  with  it  wUl  be  described  in  t  ae  section  on  rockets 
in  a  succeeding  volume  of  this  work. 

^  For  weights,  see  farther  on. 

**  Perhaps  more  strictly  an  obtuse  cylindro-ogival. 

^•It  is  difficult  to  say  whether  this  end  should  properly  be  called  the  "base"  or  the 
"  upper  end."  When  the  projectile  is  placed  in  the  piece  this  end  is  toward  the  muz- 
zle, and  is,  therefore,  strictly  speaking,  the  ''upper  end,"  but  the  shot  changes  its 
position  on  leaving  the  piece,  and  what  was  the  front  of  the  shot  in  the  gun  becomes 
the  base  or  hinder  X)art  during  its  passage  through  the  air.  Tlierefore,  and  as  the 
term  is  a  more  convenient  one  to  use,  I  have  designated  this  end  the  "  base  "  of  the 
projectile.  I  have  also  hesitated  between  the  terms  "slightly  rounded"  and  "nearly 
flattened  "  in  describing  tlie  form  of  the  base,  but  have  selected  the  former  as  convey- 
ing, perhaps,  a  rather  moi-e  coiTect  impression  of  the  actual  shape. 

**  h  or  actual  dimensions,  see  Plate  XXXVIII. 

^  A  refereiH'e  to  the  drawing  of  the  section  (see  Plate  XXXVIII,  Fig.  2)  will  show 
the  manner  in  which  the  bolt  is  8<'cured  to  the  shot,  viz,  by  means  of  a  projecting 
head  or  shoulder  on  the  bolt,  which  is  pushed  int^)  the  shot  from  the  base  up  to  this 
shoulder,  so  much  of  the  bolt  as  projects  at  the  toj)  of  the  shot  beiiig  hanmiered  down 
to  form  the  head,  and  thus  securely  riveting  the  bolt  into  position. 

''More  properly  lights  {ridt  infra), 

*«The  inclination  given  is  just  sufficient  to  throw  the  flame  of  the  burning  "fuses" 
free  of  the  hide  thong. 

22  L  S 
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conical  iu  form,  and  are  about  the  same  diameter  as  the  fuse-holes  of 
the  13  and  10  inch  mortar  shells.^  They  are  about  3^  inches  in  length, 
and  are  roughed  in  the  interior  to  afford  a  better  hold  to  the  fiises.* 

The  hide  thong,  or  "  strop,"  which  is  fastened  to  the  eye-bolt,  is  made 
of  four  strips  of  raw  horse-hide,'^  doubled  through  the  eye  and  tightly 
plaited,  the  plait  being  fuither  secured  by  being  stitched  in  several 
places  with  hide.^ 

The  end  of  the  thong  is  formed  into  a  loop,  which  is  tightly  woolde<l 
with  fine  tarred  spun-yam.^ 

The  shot  and  bolt  are  painted  black  before  issue ;  the  thong  is  un- 
l)ainted.    These  projectiles  weigh  (with  thong)  about  30J  pounds. 

The  6-pounder  spherical  Manby's  shot  is  rarely  demanded,  and  is 
scarcely  to  be  considered  as  a  service  projexjtile.  It  consists  of  a  dia- 
phragm shell  filled  with  lead,^  and  having  an  iron  loop  fixed  into  it,  to 
which  is  attached  a  thong  similar  to  that  of  the  oblong  projectile.  This 
shot  has  no  fuse-holes.  It  is  painted  black  before  issue,  and  weighs  about 
8  pounds. 

2.  Actian  of  the  Manby  obhng  shot 

The  action  of  the  oblong  shot  is  as  follows :  The  end  of  a  line^  is  made 
fast  to  the  loop-hole  of  the  thong ;  the  rest  of  the  line  being  carefully 
coiled  either  in  a  ba-sket  or  upon  the  ground  or  deck,*  and  a  fiise  (Plat« 
XXXIX,  Figs.  1,  6)  is  placed  in  each  of  the  four  holes  made  for  the 
piuT)ose. 

The  fuses  being  uncapped,  the  projectile  is  placed  in  the  piece"  with 

«For  the  actual  dimensions,  see  Plat«  XXXVIII,  Fig.  2. 

*This  roughing  is  not  efFectwl  in  the  same  way  as  in  mortar  shells,  by  means  of  a 
sort  of  thread,  but  is  done  by  cutting  a  number  of  shaUow  grooves  about  0.2  inch  apart- 
around  the  sides  of  the  holes. 

'•The  hide  is  prepared  with  lime,  and  is  technically  known  a^  "horse-hide-raw-lime." 
The  strips  are  cut  with  a  tapering  toward  each  end,  so  as  to  give  the  required  taper  to 
the  thong  when  completed.  In  the  history  of  this  projectile  it  has  been  mentioned 
that  Captain  Manby  tried  several  mat-erials  for  the  thong  before  he  adopted  hide,  and 
it  is  deserving  of  notice  that  Captain  Jemingham,  R.  N.,  who  carried  on  a  large  nam- 
ber  of  experiments  with  the  apparatus,  pre&rred  manila-rope  thongs  to  hide.  In  a 
report  upon  the  subject  he  says,  ''  Strops  of  manila  rope  were  fonnd  to  be  the  most 
serviceable." — (Captain  Jeruiugham's  report,  Her  Majesty's  ship  Cambridge,  Devon- 
port,  April  27,  1860.) 

5^ In  a  4-plait  of  double  hide.  The  hide  known  technically  as  "white  horse,"  or 
'*  whit  leather,"  is  used  for  this  purpose:  it  is  the  same  material  as  is  used  for  whip- 
thongs.  Until  1863  fine  wire  was  used  tor  this  purpose  ;  hide  is  preferred  to  wire  be- 
cause the  latter  had  a  tendencv  to  cut  the  thong. 

"It  was  not  woolded  .until  1863;  by  woolding  the  end,  any  chance  of  the  line  being 
cut  is  diminished. 

*•  Diaphragm  shells  are  used  because  there  are  no  other  shells  of  this  caliber ;  and  it 
has  not  been  thought  nece^wary  to  manufacture  a  separate  projectile  when  a  diaphragm 
shell  answers  the  purpose  perfectly  well. 

^The  line  generally  use<i  is  a  **  <\eep-sea  line";  but  there  is  issued  with  each  appa- 
ratus 113  fathoms  of  l^-inch  rope.     (See  War  Office  Circular  793,  par.  63.3.) 

^The  coiling  of  the  line  so  that  it  may  run  out  free  without  check  is  a  matter  of 
considerable  importance.  There  are  several  ways  of  coiling  it ;  in  a  basket,  or,  if  the 
beach  be  even  and  free  from  large  stones,  as  follows :  'I'ho  length  of  the  fakes  not  to 
exceed  two  yards  (Fig.  1,  Plate  XLIX),  as  if  they  are  longer  the  rope  is  more  liable  t-o 
be  broken  "  by  the  proportionately  increased  vibration." — (Instructions  for  the  use  of 
Manby's  apparatus.) 

Another  way,  as  used  in  the  whale-fisherv,  is  as  follows:  [Shown  in  Fig.  2,  Plate 
XLIX.— D.  A.  L.  ] 

A  third  method,  called  "chain-faking,"  is  sometimes  employed.  [See  Fig.  3,  Plat« 
XLIX.— D.  A.  L.] 

A  fourth  method  is  shown  in  Plate  XL,  Figs.  1,  2. 

^  A  5i-inch  (Coehom),  mortar  specially  prepared  (with  a  crutch  for  firing  quill-friction 
tubes),  was  used  for  projecting  these  shot  (see  W.  O.  C.  793,  par.  598)  until  1866,  but 
by  21-2-S6,  51-20-8742,  it  was  intimated  that  metal  friction-tubes  might  be  used  with 
tiiem.     On  an  emergency  they  could  be  fired  from  a  24-pounder  gun  or  howitzer. 
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ite  base  toward  tJie  muzzU^  and  upon  the  discharge  of  the  piec^  carries 
out  tlie  line,  one  end  of  which  being  retained,  a  communication  is  thus 
established  between  the  vessel  and  the  shore.  The  use  of  the  hide  thong 
is  to  remove  the  line  from  the  immediate  flash  of  the  discharge,  and  so 
l)revent  it  from  being  burned.^ 

The  fuses  serve,  by  the  bright  light  which  they  give  forth,  to  indicate 
the  path  of  the  shot  and  guide  the  firing  party  in  laying  the  piece.  The 
strength  and  direction  of  the  wind  must  be  considered  in  determining 
the  du'ection  to  be  given,  the  trajectory  being  affected  by  them  to  a  very 
g/eat  extent,  owing  to  the  influence  which  the  wind  has  upon  the  line. 

With  deep-8e«»  line,  and  with  the  ordinary  charge  of  12  ounces,  the 
range  varies  from  400  yards  dowuwartl,  according  to  the  strength  and 
direction  of  wind.® 

The  6-pounder  is  used  in  the  same  way,  with  the  exception  that,  hav- 
ing no  fuses,  the  operation  of  fixing  and  uncajiping  them  is  dispensed 
with.*« 

These  projectiles  are  mainly  used  to  establish  a  conmumication  between 
the  shore  and  a  stranded  vessel,*^  but  the  principle  is  applicable  to  a 
variety  of  other  ])urposes,  &c. 

3.  Charges  for  Manby^s  nhot. 

The  maximum  charge  for  the  24-pounder  oblong  Manby's  shot  is  only 
12  ounces,  giving,  with  45^  of  elevation,  a  range  from  400  yards  down- 
ward, aceoi^ing  to  the  strength  and  direction  of  the  wind.^    If  a  higher  ^ 
charge  is  used,  the  line  is  generally  broken.*    There  are  no  data  on  the^ 
subject  of  the  charge  for  the  6-i)ounder  spherical  Manby's  shot.    ("Am- 
munition (English),  1867,"  by  Captain  Majendie,  R.  A.) 

**To  connect  the  rope  to  the  shot,  and  prevent  it  from  being  burned  by  the  **  jwwer- 
fnl  inflammation  at  the  discharge  of  the  mortar." — (Observations,  with  directions,  on 
the  method  brotrght  into  use  by  G.  W.  Manby.) 

*>In  some  experiments  carried  on  in  the  Royal  Laboratory,  1859,  with  a  charge  of 
12  ounces,  elevation  45^,  the  range  varied  from  260  to  400  yawls. 

"For  the  Manby  24-ponnder  cylindrical  shot  the  charge  is  12  ounces,  giving  a  range 
of  about  300  yards. ^—(Captain  Frazer's  Notes  on  Materiel,  p.  6.) 

In  Captoin  Manby's  Ohserv-atUmSf  with  Directions^  ^c,  he  gives  the  following  charges 
and  ranges  for  the  spherical  24-pounder  shot.  (Ajb  this  shot  consisted  of  a  shell  of  5^ 
inches  caliber  Ulled  with  lead,  it  must  have  weighed  consiclerably  over  24  pounds,  and 
jirobably  was  about  the  same  weight  as  the  present  oblong  24-pounder. ) 


Charge. 


With  deep-sea 
line. 


With  If  inch 
rope. 


*  ounces : !  a20yardH. 

10  ounces i  270  yards. 

12  ounces j  320  yards. 


180  yards. 
220  yards. 
250  yards. 


It  also  appears  that  in  the  determination  of  these  ranges  the  most  unfavorable  con- 
ditions had  been  taken,  for  in  another  part  of  his  Observations  Captain  Manby  says, 
**An  iron  mortar  *  *  *  will  project  a  24-pounder  shot,  with  an  inch  and  a  half 
rope  attached  to  it,  250  yards,  or  a  deep-sea  line  320  yards,  against  the  utmoH  potcer  of 
the  trtud." 

^  No  charge  is  laid  down  for  the  6-pounder,  nor  are  there  any  data  to  enable  me  to 
assign  even  ai)pn)ximate  charges  and  ranges  to  this  projectile. 

-•1  With  respect  to  this,  the  natural  and  simplest  ai)))lication  of  the  pnrjectilc,  the 
value  of  the  invention  will  be  more  readily  perceived  if  we  bear  in  mind  that  '*  the 
most  fatal  cases  of  shipwTeck  and  the  most  frequent  are  those  which  occur  within  the 
distance  of  from  300  to  60  yards  off  the  land." — (ObaervationSj  ^c. ) 

Captain  Manby  quot-es  several  instances  in  which  lives  have  been  saved  by  his  ap- 
paratus; and  doubtless  our  naval  annals  and  the  records  of  the  board  of  trade  would 
afford  many  other  instances  of  its  successful  application. 

*  Vide  suprttj  foot-note  39. 

« In  some  experiments  which  were  carried  on  in  the  Royal  Laboratory  at  Woolwich 
in  1859  with  elongated  24-ponnder  Manby's  sliot  and  deep-sea  line,  the  line  broke  with 
a  1-pound  charge.  With  a  stouter  line  than  deep-sea  line  (l^-inch  rope,  for  instance) 
a  heavier  charge  might  ]>prhaps  be  used. 
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4.  Fuse  for  Manby*s  shot 

a.  Old  pattern  fuse. 

The  Mauby  fuse  was  adopt^id  at  the  same  time  as  the  Maaby  shot,  viz, 
about  1859  or  1860,  but  no  official  approval  of  the  fuse  is  to  be  found 
until  18(>2.  An  alteration  was  effected  in  this  fuse  in  1864,  when  the 
present  pattern  with  paper  lining  was  introduced.  (Ammunition,  1867 
(English),  p.  238.) 

6.  New  pattern  fuse. 

The  fuse  for  Manhy^s  slioi>  (Plate  XXXIX,  Figs.  1  to  6)  is  a  frustum  of 
a  large  mortar-fuse  cone,  taken  at  its  thickest  part,*  and  rather  over 
three  inches  in  length.  The  composition  bore  is  concentric  with  the 
longer  axis  of  the  fuse,  and'is  considerably  larger  in  diameter  than  that 
of  the  mortar  fuse^,  in  order  to  increase  the  quantity  of  burning  com- 
position and  the  illuminating  power  of  the  fuse.  The  composition  bore 
is  lined  with  a  hollow  cj'linder  of  rolled  paper,*  to  prevent  the  fuse  ex- 
ploding on  the  principle  of  a  tube,  in  the  event  of  the  wood  shrinking 
away  &om  the  composition.*  The  composition  bore  is  pressed*  or  driven 
with  2.5  inches  of  solid  fuse  composition,  matched  (Plat^  XXXIX,  Figs. 
1-5),  primed,  bored  into,  and  capped  (Plate  XXXIX,  Fig.  6),  like  a  large 
mortar  fuse. 

The  Manby  fuse  contains  no  side  holes  or  powder-channels,  not  being 
intended  to  be  prepared  for  any  particular  time  of  burning.  The  posi- 
tion of  the  first  and  second  inches  are  indicated  by  rings  cut  round  the 
fuse. 

The  fuse  is  painted  drab  all  over,  except  the  cap,  which  is  not  painted; 
a  black  ring  is  painted  round  the  junction  of  the  cap  and  fuse. 

They  are  marked  with  the  numeral,  number  of  thousand  and  month 
and  year  of  issue,  in  the  usual  way. 

These  fuses  are  intended  for  use  with  Manby's  24-pounder''  life-saving 
apparatus  at  night.  They  are  placed  in  the  holes  prepared  in  the  base 
of  the  shot,  four  fuses  in  each  shot,  and  being  uncapped  become  ignited 
by  the  flash  of  the  discharge,  and  serve  to  distinguish  the  path  of  the 
shot  through  the  air  andindicat-e  any  error  that  tiiere  may  be  in  "lay- 
ing."   Strictly  speaking,  therefore,  they  are  rather  lights  than  fuses.' 

The  Manby  fuses  are  issued  in  zinc  cylinders,  16  in  each,  with  a  paper 
containing  the  following  printed  directions  for  use : 

Fix  the  fuses  firmly  in  the  shot  with  the  mallet  and  setter.  Remove  the  caps  from 
the  fuses  by  giving  the  tape  a  sharp  pull,  when  the  shot  is  ready  for  tiring. 

Note. — Care  must  be. taken  to  protect  the  priming  of  the  fuse  from  moisture. — (Am- 
munition (English),  1867,  p.  270.)  .  

1  Present  pattern  (with  paper  lining),  adopted  14th  Februaiy,  1864. — [War  Office 
Circular  No.  1  (new  series),  par.  875.  Respecting  adoption  of  original  pattern,  see 
supra. — D.  A.  L.] 

3  As  nearly  as  possible,  the  largest  diameter  of  the  mortar  fuse  is  1.565  inches;  that 
of  the  Manby  fuse,  1.59  inches ;  the  development  of  cone  of  the  two  fuses  is  the  same. 

3 The  bore  of  the  mortar  fuse  is  .37  inch  in  diameter,  that  of  Manby's  fuse  .75  (meaa- 
urins  outside  of  paper  lining),  or  .6  inch  (measuring  inside  of  paper  lining). 

*  100-pound  paper. 

»**I  find,  in  consequence  of  the  largeness  of  the  bore  for  the  aomposition  of  the 
Manby  fuse,  the  wood  is  liable  to  shrink,  and  thus  cause  the  fuse  to  explode  instead  of 
burning.  To  obviate  this  I  propose  to  insert  a  paper  lining  similar  to  that  used  in  my 
naval  time-fuse." — (Letter  from  Colonel  Boxer  to  Director  of  Ordnance,  2l8t  January, 
1864.)  This  alteration  was  adopted  14th  February,  1864. — (War  Office  Circular  No.  1 
(new  series),  par.  875. ) 

6  By  hydraulic  preHsure. 

'  The  6-ponnder  Manby  shot  have  no  fuse-holes. 

*Tliese  fuses  burn  12^  secondn.     Limits  12  to  13  seconds.— <Ammu.,  1867,  p.  286.) 

r  j^^  B. — Some  uuiini»ortant  foot-notes  have  been  omitted  in  making  this  extract. — 
D.  A.  L.  ] 
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CHAPTER    11. 

FRENCH  LIFE-SAVING  GUNS  AND  PROJECTILES. 

The  Frenoli  life-saving  senice  is  in  the  hands  of  the  "  Society  Centrale 
tie  Sauvetage  ties  Naiifrages,"  and  according  to  Capt.  R.  B.  Forbes,  of 
Milton  Lower  Mills,  Mass.,  this  society  only  dates  back  to  1865. 

Twopieces  of  ordnance,  *'le  perrier  "  and  "Pespingole,"  have  been  used 
by  the  French  society  for  projecting  lines  over  ship>vrecked  vessels. 

Below  are  given  the  principal  weights  of  these  guns,  projectiles,  and 
charges,  together  with  the  greatest  ranges  obtained  by  an  exi)eriinental 
coniuiission  of  French  officers  in  1860. 

Le  perrier. 

French.  English. 

WtMjrht  of  jifuii 83  kilos.  18*2.98  pounds. 

Elevation 30  degrees.  30  degrees. 

Weight  of  powder  charge 140  grams.  4.93  ounces. 

Weight  of  projectile  (fieclie) 5  kilos.  11.02pounds. 

Extreme  range 325meters.  355.43yards. 

Deviation 17  meters.  18.59  yards. 

Diameter  of  shot-line 4.5  millimeters.     0.1773  inch. 

Vesyingole. 

Freni'h.  EngliMb. 

Weight  of  g«n 20  kilos.  44.09  pounds. 

KU^vation 25  degrees.  25  degrt»es. 

Weight  of  powder  charge 50  grams.  1.76  ounces. 

Weight  of  projectile  (tieche) 2  kilos.  4.4  pounds. 

Extreme  range 180  meters.  196.85  yards. 

Deviaticm 36  meters.  39.37  yards. 

Diameter  of  shot-line 4.5  millimeters.    0. 1773  inch. 

In  their  report  of  November  17, 1866,  the  French  commission  appointed 
to  consider  the  subject  of  life-saving  apparatus  expressed  the  opinion  that 
le  perrier  with  a  projectile  weighing  5  kilograms  (11.02  pounds)  and  140 
grams  (4.93  ounces)  of  powder,  for  ranges  of  300  meters  (328.089  yards), 
and  respingole  with  a  projectile  of  2  kilograms  (4.4  pounds)  and  50  grams 
(1.76  ounces)  of  powder,  for  ranges  of  180  meters  (196.853  yards)  and 
below,  woidd  be  sufficient  for  all  their  needs.  The  French  recognized 
the  fact  that  a  line  4.5  millimeters  (0.1773  inch)  in  diameter  will  require 
a  larger  line  to  be  hauled  out  to  the  wreck  before  attaching  the  ^'  whip  " 
or  hauling  line. 

Delvigne^s  gun. 

More  recently  M.  August  Delvigne  invented  a  gun  for  projecting  line 
carrying  arrows.  The  following  description  of  tliis  piece  is  taken  from 
Capt.  K.  B.  Forbes's  work  entitled  "  Life-boats,  Projectiles,  and  other 
Means  for  sa\ing  Life,"  published  in  1872 : 

The  new  piece  of  ordnance  got  tip  by  Delvigne  weighs  only  20  kilos.,  is  made  of 
gun-metal,  almost  a  straight  cylinder,  abont  IS  inchcH  long,  and  has  an  iron  tail-piece 
screwed  into  the  breech  and  pointed,  bo  that  in  tiring  it  Im  simply  thrust  into  the  soil 
until  the  square  breech  brings  up ;  the  elevation  is  regulated  by  a  quadrant  and  plum- 
met put  into  the  muzzle ;  the  bore  is  about  1^  inch,  or  half  that  of  the  perrier ;  the 
piece  carries  wooden  arrows,  fitted  with  an  iron  tail  to  n*ach  the  charge,  and  at  the 
muzzle  tlies**  are  much  larger  than  the  tail-piece,  so  that  the  shock  of  the  explosion 
operates  on  the  square  base  of  the  arrow,  which  is  protected  by  a  ring  of  metal. 

In  loading  this  piece  a  vacant  space  is  left  as  in  the  others  (le perrier  and  Veitpi'ngoU)^ 
and  the  cartridge  is  fired  near  its  outer  end;  the  piece  being  vei'y  short,  this  brings 
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the  vent  about  in  tho  center  of  the  lenfi^h.  The  iron  arrows  are  about  oiie-thii*d  lon- 
ger than  the  gun,  and  about  half  the  length  of  the  arrow  is  in  the  gnu  when  ready  to 
tire.  The  advantageH  claimed  by  Delvigne  in  this  little  piece  over  the  long  perrier 
and  Vespingole  are  its  cheapness  and  portability ,  while  with  sufficient  charge  it  gives 
an  equal  or  better  range ;  besides  the  wooden  and  iron  arrows,  he  fires  a  wooden  arrow 
out  of  the  ;>crri>r,  or  almost  any  gun,  which  has  cross-bars  of  round  iron  made  mallea- 
ble to  resist  the  shook.  These  cross-pieces  are  fixed  at  right  angles  to  the  arrow,  near 
the  outer  end,  and  are  about  as  long  as  thn^e  diameters  of  the  ari*ow.  It  is  foand  that 
in  firing  this,  the  cross-pieces  are  bent  to  an  angle  of  about  forty-five  degrees  with  the 
plane  of  the  arrow,  and  thus  form  an  anchor  or  grapnel,  useful  for  many  j^urposes. 
I  saw  one  projected  at  Viuceunes  about  two  hundrea  yards  from  a  four-pound  rilie- 
guu,  which  held  on  to  the  soil  suflficiently  to  have  broken  the  line  of  about  inch  stuff. 

Having  briefly  described  the  various  arms  in  use  in  France  for  casting  lines,  it 
becomes  necessary  to  go  a  little  into  detail  as  to  the  means  of  attaching  the  lines, 
which  without  due  knowledge  and  practice  of  the  system  will  be  quit*  useless. 

The  woo<ien  "fleches,"  or  arrows,  are  made  both  round  and  eight-square ;  the  former 
must  be  accurately  turned  and  the  latt«r  planed  true  ;  therefore  the  latter  are  more 
simple  and  easy  to  make  on  board  ship,  or  on  shore. 

The  **coulant,"  or,  literally,  nlider,  consists  of  half  a  dozen  turns  of  line  put  on  some- 
thing, as  a  whipping  is  put  on  a  rope,  only  the  ends  overlaid  by  the  i*est  must  be  left 
out,  so  that  the  tunis  can  eaj^ily  be  pulled  taut ;  much  depends  on  this  being  done 
right ;  if  the  turns  are  too  tight,  the  becket  with  its  double  bight  and  the  line  moves 
too  slowly,  and  the  "coulant"  jams  half  way,  causing  the  fl^che  to  wabble  and  turn 
over ;  and  if  put  on  too  loose,  it  runs  down  when  the  gun  is  fired,  so  fast  as  to  break 
when  it  arrives  at  the  projecting  femile  at  the  base.  It  is  not  too  much  to  say  tliat 
all  depends  on  this  being  done  right ;  the  fleche  should  be  slightly  greased  and  the 
line  either  fired  from  a  ball  or  from  the  ground,  as  in  mortar  exercise.  Piuctice  has 
made  this  so  perfect  that  in  France  failures  seldom  occur  from  this  cause. 

Arrows  of  wood  have  the  advantage  of  floating  if  they  drop  near  the  wreck,  and  of 
being  readily  recovered  when  they  go  beyond  or  fall  short.     The  iron  fieche  is  intended 
for  long  ranges  or  strong  contrary  winds.     The  distance  depends  so  much  on  weather, 
on  the  amount  of  charge,  elevation,  and  the  line  running  clear,  that  I  will  only  say  it 
varies  from  180  to  350  meters  (196.85  yards  to  382.77  yards). 

In  1872  Delvigne's  new  gun,  weighing  20  kilos.  (44.09  pounds),  gave  a 
range  of  300  meters  (328.09  yards),  with  a  wooden  fleche  weighing  8 
kilos.  (17.63  pounds),  and  a  shot-line  8  millinieters  (0.315  inch)  in  diam- 
eter. 


CHAPTER     III. 

Skction  I.  3  INCH   PAKltOTT  MOliTAK— SMOOTH  BORE. 

1.  Description. 

This  mortar  is  the  inv(Miti(m  of  Mr.  K.  P.  Tarrott,  of  the  West  Point 
Foundry,  Cold  Spring,  K.  V.  It  is  ma<le  of  cast  iron  and  lined  with  a 
steel  tube.  The  piece  is  cylindrical  about  the  seat  of  the  charge,  gradu- 
ally tapering  to  the  liwe  of  the  muzzle.  The  breech  is  hemispheric^d. 
The  trunnions  are  placed  near  the  breech ;  their  i)r()jection  upon  a  plane 
through  the  vent  aiul  axis  of  the  bore,  being  in  front  of  and  tangent  to 
a  phuie  perjjendicular  to  that  axis  and  containing  tlie  front  end  of  cham- 
ber.    The  cliamber  has  the  form  of  the  frustum  of  a  cone. 

2.  Shot. 

The  i>rojectile  is  of  ciist  iron,  cylindrical,  witli  the  ends  rounded.  An 
eyebolt  is  sc^rewed  into  the  base  for  the  attachment  of  the  line.  The 
eye  of  this  bolt  is  close  to  the  base  of  the  shot.  The  cylindrical  portion 
is  turned  in  a  lathe  so  as  to  be  almost  a  perfect  lit  for  tlie  bore. 
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3.  Safety  attachment.* 

This  contrivance  consists  of  a  piece  of  rubber,  rectangular  in  cross- 
section^  about  1'  long,  0".75  wide,  and  0".5  thick,  and  of  three  or  four 
galvanized-iron  wires  about  6'  long,  laid  parallel  to  each  other,  loosely 
twisted  and  coiled  into  a  helix  of  from  18  to  19  turns.  The  rubber  strap 
is  sometimes  placed  inside  the  coil,  and  at  others  outside  of  it. 

This  combined  strap  and  spring  is  interposed  between  the  shot  and 
line  in  firing.  The  object"  of  the  combination  is  to  absorb  the  shock  of 
the  discharge,  and  thus  prevent  the  breakage  of  the  line,  by  letting  the 
first  jerk  come  upon  the  rubber,  which  will  generally  break,  aud  then 
upon  the  coiled  wire  spring.  The  wires  will  be  straightened  out  before 
the  full  strain  falls  upon  the  line. 

4.  Dimensions,  weights,  &c. 

3-inck  R,  P.  Parrott  mortor.t 

Exterior  diameter  at  breech 8.2  inches. 

Exterior  diameter  at  muzzle 5. 8  inches. 

St«el  tube:  Tliickuess  of  walls 0.6  inch. 

Thickness  at  bottom  of  chamber 1.4  inches. 

Thickness  of  cast  iron  at  breech 3  inches. 

Total  thickness  of  metal  at  breech,  iron  and  steel 4.4  inches. 

Diameter  of  bore 3  inches. 

Chamber,  firustnm  of  cone :  Length 0. 9  inch. 

Greatest  diameter 3  inches. 

Least  diameter 1.4  inches. 

Weight  of  mortar 201,5  pounds. 

Weight  of  carriage,  or  bed,  wood,  about 65. 5  pounds. 

Total  weight,  mortar  and  bed 267  pounds. 

ProjectUe. 

Length 14.95  inches. 

Diameter,  scant 3        inches. 

Weight,  with  safety  attachment 24        pounds. 

The  A^Titer  is  indebted  to  Mr.  Kemble,  of  the  firm  of  Paulding,  Keinble 
&  Co.,  for  the  above  infonnation  in  regard  to  the  Parrott  mortar. 

5.  Expebixents  with  3"  parrott  mortar,  made  at  the  west 

POINT  FOUNDERY,   cold   SPRING,   N.   Y.,  JUNE  20,   1877. 

This  trial  took  place  under  the  immediate  supervision  of  Capt.  J.  H. 
Merryman,  United  States  lievenue  Marine,  inspector  of  the  life-8a\ing 
service,  and  in  the  presence  of  Mr.  S.  I.  Kimball,  of  the  Treasiu'y  De- 
partment, general  superintendent  of  the  United  States  Life-Sa\iug 
Ser\'ice.    The  writer  also  was  present. 


¥ 


a.  Firing-ground. 

The  firing  was  done  over  a  marshy  piece  of  gromid ;  the  mortar  being 
placed  upon  a  raised  platform  near  the  edge  of  the  marsh.    A  flag  was 

*Thi8  device  was  invented  by  Capt.  Dougla.H  Ottinger,  of  the  Revenue  Marine,  in 
the  course  of  his  experiments  at  the  West  Point  Foundery.  It  is  referred  to  by  Mr.  S. 
I.  Kimball,  in  hiB  * 'Annual  Report  of  the  Operations  of  the  United  States  Life-Saving 
Service,  1876,"  p.  24. 

tMr.  Parrott  constructed  two  mortars  of  larger  caliber,  one  for  the  station  at  Peaked 
HiU  Bar  and  the  other  for  a  station  adjacent  to  it,  upon  Cape  Cod,  Mass. 

The  following  data  are  available  in  regard  to  these  two  mortars,  viz : 

Caliber,  3.5  inches;  weight  of  mortar,  300  pounds;  weight  of  bed,  222  pounds;  total 
weight  of  mortar  and  bed,  522  pounds;  weight  of  projectile,  33  pounds ;  charge  of  pow- 
der, 8  ounces ;  range,  496  y aitls. 
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posted  4:00  yards  distant,  to  indicate  the  direction  to  be  observed  in 
pointing.  After  each  shot  a  man  was  sent  out  to  measure  the  deviation 
from  the  line  of  fire  and  to  ascertain  the  range  of  the  shot.  The  plat- 
form for  the  mortar  was  made  of  loose  earth  overlaid  with  2-inch  plank 
placed  parallel  to  the  plane  of  fire.  Its  arrangement  and  lack  of  solidity 
was  such  as  to  make  the  recoil  of  the  piece  appear  more  severe  than  it 
would  have  been  under  more  favorable  circumstances.  The  mortar  plat- 
form was  over  10  feet  above  the  level  of  marsh. 

b.  Pointing. 

The  direction  was  given  by  the  eye  of  the  gunner,  the  elevation  was 
obtained  by  means  of  a  wooden  quadrant  and  plummet.  No  great  ac- 
curacy was  observed  in  taking  the  elevations. 

c.  Shot-lines. 

Three  different  kinds  of  lines  were  used  upon  this  occasion. 

1st.  This  was  the  smallest  line — Diameter,  0''.22  (estimated).  It  was 
braided  like  sash-cord.  It  was  manufactur<Mi  by  the  Silver  Lake  Com- 
pany of  Newtonville,  Mass.  The  material  is  linen  thread.  Its  exterior 
finish  was  very  smooth  and  hard.  The  length  was  600  yards,  and  weight 
about  35  pounds. 

2d.  The  diameter  of  this  line  was  a  little  greater  than  that  of  the  above. 
The  material,  Italian  hemp;  the  length,  600  yards;  weight,  about  50 
pounds.  It  was  twisted  in  tixe  usual  manner.  It  is  the  kind  heretofore 
employed  in  the  service.  It  was  manufactured  by  Cummings,  of  Phila- 
delphia. 

3d.  An  English  rocket-line  of  Italian  hemp,  strands  very  loosely  laid 
up ;  line  very  flexible.  Diameter  greater  than  that  of  either  of  the  other 
lines.    Length,  500  yards;  weight,  about  42  pounds. 

d.  Charges  of  j^owder. 

These  were  measured,  not  weighed.  Hazard's  Standard  "  musket  pow- 
der'^  was  stated  to  have  been  used. 

e.  Record  of  firings  with  3"  Parrott  mortar^  at  Cold  Spring j  If.  Y.,  June 

20,  1877. 

[Projectile,  weight:  24  pounds.     Elevatiou:  25°  in  every  case.    Kind  of  powder.:  Hazard  musket] 


Q 
P 

s 

O 

I 
s 


1 
2 
8 

4 


5 


6 
7 


Powder 
charge. 


i 

3 
6 


4 
6 
6 
6 
6 
6 
8 


a 
o 


113. 40 
170. 10 
170. 10 
170. 10 
170. 10 
170. 10 
226.80 


Range. 


370 
350 
(Wire 
(Wire 
281 
434 
473 


so 


838.33 

320.04 

broke.) 

broke.) 

256.95 


Deviation  of 
shot. 


Kind  of  line. 


S 


17  L.  15.50  L. 
10  R.    9.1i4R. 


g  a 


6R. 


5. 40  R. 
5. 49  R. 
432. 51     11  R  10. 06  R. 


396.85  I    6R. 


Linen,  Silver  Lake  (new) . 

Italian  hemp  (new) 

English  rocket  line 

do 

do 

Linen,  Silver  Lake 

do 


W.     \ 

W.     1^ 


^s 


Remarks. 


W. 


Light  breeze. 

Light  wind. 

Very  light  wind. 

Barely  peroepti* 
ble. 
Do. 

Almost  calm. 

Light  wind. 


*': 


The  force  and  directions  of  the  wind  are  approximations  only,  being  estimated. 


UNITED    STATES    LIFE-SAVING   SERVICE.  345 

/.  Action. 

First  Hhot. — Silver  Lake  linen  line  ran  out  beautifiilly,  without  kink  or 
knot.  Shot  kept  i)oint  first  in  latter  part  of  trajectory.  Recoil  of  mor- 
tar and  bed  about  6  feet. 

Second  shot — Recoil,  7  feet;  tore  up  platform  and  slid  up  bank  in 
rear. 

Third  shot — Wire  broke  near  the  projectile.  Recoil  of  piece,  6  feet. 
Projectile  rotated  about  its  shorter  axis. 

Fourth  shot — Reeoil  of  mortar  severe,  upset  carriage  and  broke  it 
slightly.  Part  of  line  carried  out,  wire  broke  again;  shot  rotated  about 
shorter  axis. 

Fifth  shot — Same  line  tied  directly  to  the  shot  without  the  interposi- 
tion of  the  rubber  and  spiral  spring.  Line  carried  out  all  right.  Recoil 
severe,  mortar  and  bed  turning  ui)side  down. 

Sixth  shot — ^Line  tied  to  shot.  Violent  recoil,  mortar  and  carriage 
turning  upside  down  upon  the  platfonn. 

Seventh  shot-r^f^me  line  used  (Silver  Lake),  and  tied  directly  to  the 
shot.  Line  kinked,  a  large  Imot  being  found  about  100  yards  from  the 
point  of  firing.  Probably  due  to  bad  faking.  Recoil  very  violent,  mor- 
tar jumping  from  platform  and  turning  upside  down. 

Note. — In  his  later  projectiles  Mr.  Parrott  has  changed  the  form  of 
the  baae,  making  it  more  pointe<l,  and  drilling  a  hole  through  it  for  the 
attachment  of  the  line. 

g.  Result. 

In  regard  to  the  above  record  of  firings  with  the  Parrott  mortar,  Mr. 
KimbaU,  the  general  superintendent  of  the  United  States  Life-Saving 
Service,  says:  "At  the  trial  a  range  of  473  yards  was  obtained.  In  view 
of  this  gratt^ing  result,  twenty-five  of  these  guns  were  ordered  and  have 
been  properly  distributed."* 

[Copy  from  printed  record.] 

Section  IL— IMPROVEMENT  IN  PROJECTILES. 

Specification  forming  part  of  letters  patent  No.  175742,  dated  April  4th, 

1876 ;  application  filed  March  6th,  1876. 

To  all  tchoni  it  may  concern : 

Be  it  known  that  I,  Robert  P.  Parrott,  of  Cold  Spring,  in  the  county 
of  Putnam  and  State  of  New  York,  have  invented  a  new  and  useful  Im- 
provement in  Combined  Projectiles  and  Life-Lines;  and  I  do  hereby 
declare  that  the  following  is  a  full,  clear,  and  exact  description  of  the 
same,  reference  being  had  to  the  accomi)anying  drawing,  which  forms 
part  of  this  specification. 

This  invention  relates  to  those  means  for  sa\ing  life  by  establishing 
communication  from  the  shore  or  elsewhere  with  a  vessel  which  has  been 
wrecked,  in  which  a  shot  or  projectile  having  a  line  attached  to  it  is 
thrown  n-om  a  mortar.  Ordinarily  a  round  shot,  having  the  line  attached 
to  it  by  a  coiled  wire,  has  been  used  for  said  purpose,  but  there  has 
always  been  a  difficulty  in  reaching  a  distant  vessel,  as  the  charge  of 
powder,  if  increased,  is  apt  to  break  the  line  at  its  attachment  to  the 
shot.  In  order  to  get  greater  range  without  thus  exposing  the  line  to 
breakage  or  disconnection,  numerous  attempts  to  attain  the  desired  end 

*See  **  Annual  Report  of  the  Operations  of  the  United  States  Life-Saving  Service  for 
the  fiscal  year  ending  June  30,  1877,"  p.  40. 
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have  been  made  with  an  elongated  shot,  which,  owing  to  the  reduced  re- 
sistance it  presents  to  the  air  over  or  as  ex)inpared  with  the  round  shot, 
has  a  greater  range  for  a  given  charge  of  powder.  But  in  the  pre\ious 
use  of  elongated  shots  for  the  purpose  pi^actical  diflQciilties  have  arisen, 
eitlier  as  regards  the  disposition  or  connection  of  the  line  and  in  other 
respects,  which  have  involvetl  so  much  coini>lication  or  otherriise  been 
so  defective,  that  objections  have  been  raised  to  the  use  of  them. 

My  invention  not  only  obviates  these  defects,  but  combines,  in  the 
use  of  an  elongated  projectile  for  the  purpose  named,  cheapness,  facility, 
and  efficiency.  Thus  I  use  a  simple  or  plain  elongated  projectile,  having 
no  groove  cut  lengthwise  in  it  for  reception  of  the  line  a«  in  a  certain 
other  method,  but  I  attach  the  line  by  its  coiled  wire  to  the  point  or 
front  end  of  the  elongated  projectile  as  inserted  in  the  mortar,  so  that, 
when  firing,  the  che<ik  which  is  produced  as  the  shot  feels  the  draw  of 
the  line  causes  the  shot  to  be  turned  over  end  for  end.  This,  by  reason 
of  the  elongated  form  of  the  shot,  materially  eases  the  strain  or  reduces 
the  first  shock  upon  the  line's  attachment  to  the  shot,  and  the  shot,  which 
draws  the  line  after  it,  goes  perfectly  true  to  its  destination.  In  this 
way,  or  by  these  means,  I  get  a  long  range,  and  avoid  breakage  of  the 
line's  attachment  to  the  shot,  also  secure  a  tnie  travel  for  the  latter. 

In  the  accompanjing  drawing  (Plate  L),  Fig.  1  represents  a  longitudi- 
nal section  of  a  mortar  with  an  elongated  projectile  having  a  life-line 
attached  and  as  about  to  be  tlirown,  the  whole  being  constructed  in  a-c- 
cordance  with  my  invention.  Fig.  2  is  a  ^iew  on  a  reduced  scale,  show- 
ing the  projectile  after  it  has  been  turned  end  for  end  as  it  first  feels  the 
draw  of  the  line  upon  it,  and  showing  said  shot  with  its  attached  line  in 
the  course  of  its  flight.  In  Fig.  1,  A  is  tlie  mortar;  B  the  elongated 
projectile,  having  the  line  C  connected  through  the  interi>osition  of  a 
spring  or  coiled  wire  I)  with  the  forwt\i*d  end  of  the  shot  as  the  latter 
is  inserted  in  the  mortar;  and  E  is  the  charge  of  powder  by  which  the 
l)rojectile,  with  its  attached  line,  is  thrown  from  the  mortar,  said  line 
being  laid  in  a  loose  coil  outside  of  the  mortar.  In  Fig.  2  the  same  letters 
ai)plj'  to  like  parts,  but  the  shot  has  been  turned  end  for  end  as  it  first 
feels  the  draw  upon  the  line. 

It  is  not  necessary  that  the  coiled  wire  D  should  of  itself  be  the  spring 
or  only  spring  interposed  between  the  end  of  the  projectile  and  the  line, 
inasmuch  as  a  nibber  strip  or  s])ring,  F,  may  be  independently  applied 
to  comiect  the  line  with  the  i)rojectile  and  such  elastic  strip  or  spring  be 
passed  through  the  coiled-wire  c(muection  I). 

I  claim — 

The  combination  with  tlie  elongated  i)rojectile  B,  of  the  line  C,  and  in- 
teri>osed  spring  or  coiled  wire  D,  applied  to  connec^t  the  line  with  that  end 
of  the  elongated  i)rojectile  which  is  fonvard  or  outermost  when  the  pro- 
jectile is  inserted  in  the  mortar,  substantially  as  and  for  tlie  purposes 
herein  set  fortli. 

IIOBEKT  P.  PAEROTT. 

Witnessse: 

Henry  Jaycox. 
Alexander  Skene. 
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CHAPTER  IV. 

HUNT'S  LIFE-SAVING  APPARATUS. 

Section  I. 

Mr.  Edmund  S.  Hunt,  of  Weymouth,  Mass.,  lias  invented  a  line- 
throwing  apparatus,  intended  for  life-saving  purposes.  A  full  descrip- 
tion of  this  invention  is  given  below  in  the  si>eciflcation  forming  part  of 
the  letters  patent,  and  in  the  letter  from  Mr.  Hunt  to  the  Secretary  of 
the  Treasury,  dated  February  7,  1878. 

The  writer  was  present  at  several  trials  of  this  projectile.  The  results 
of  his  obsei'\'ations  will  be  found  upon  subsequent  pages. 

IMPROVEMENT  IN  LINE-THROWINa  APPARATrS. 

Specification  forming  part  of  letters  patent  No.  203274,  dated  IVIay  7, 
1878;  application  filed  January  25,  1878.     (See  Plate  LI.) 

To  all  icliom  it  may  concern : 

Be  it  known  that  I,  Edmund  S.  Hunt,  of  Weymouth,  in  the  county  of 
Norfolk  and  State  of  Massachusetts,  have  invented  certain  improve- 
ments in  line-throwing  apparatus,  of  which  the  following  is  a  full,  clear, 
con<*ise,  and  exact  description,  reference  being  had  to  the  accompanying 
drawings,  making  a  part  hereof. 

My  invention  is  more  especially  designed  for  throwing  a  line  from  the 
shore  to  a  wreck  or  from  a  wreck  to  the  shore,  but  is,  of  coiu*se,  adapted 
to  other  uses. 

The  drawings  illustrate  a  shot  having  my  coil-case  applied  to  it,  also 
one  of  my  hand  coil-cases,  and  also  a  line-support  attiiched  to  the  gun. 

The  distinguishing  characteristic  of  my  invention  consists  in  the  projec- 
tile made  up  of  a  short  heavy  shot  and  a  long  light  case  containing  the 
line,  the  case  being  open  at  the  mouth,  and  the  projectile  adapted  to  be 
fired  with  the  shot  next  to  the  powder  and  the  coil-case  at  the  mouth  of 
the  cannon,  and  to  reverse  itself  soon  after  it  leaves  the  gun. 

The  minor  features  of  my  invention  relate  to  the  mode  of  coiling  the 
line  and  the  mode  of  holding  it  and  of  preventing  injury  to  it  from  the 
gases  whi(;h  escape  from  the  mouth  of  the  gun. 

In  that  form  of  i)rojectile  shown  in  the  drawings,  A  is  the  powder,  B 
the  shot,  C  the  coil-case,  and  I)  the  coil.  E  is  a  wooden  mouth-piece 
attaclied  to  the  case  (',  in  order  to  make  it  sure  that  the  shari)  edge  of  C 
shall  not  injure  the  line. 

The  end  d  of  the  line  is,  where  a  light  line  is  used,  attached  to  a  short 
I>iece  of  stouter  line  (P^  the  line  (P  being  less  likely  to  be  injured  by  the 
escaping  gases,  &c.,  near  the  mouth  of  the  gim  when  fired.  For  a  like 
reason  the  line  d^  is  supported,  as  shown,  by  the  supporter  G,  which 
prevents  it  from  lying  directly  across  the  mouth  of  the  gun,  that  being 
the  most  unfavorable  position  for  it. 

The  coil  is  formed  by  winding  the  line  upon  a  mandrel,  the  line  pass- 
ing through  a  vessel  containing  melted  paraftine  or  other  like  substance, 
and  also  passing  through  a  proper  tension  mechanism,  to  make  the  coil 
compact.     A  single  coil  is  first  wound  of  the  desired  length;  next  a 
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second  coil  over  but  the  reverse  of  the  first ;  theji  a  third  like  the  first 
but  over  the  second  ;  then  a  fourth  like  the  second  but  over  the  thirds 
and  so  on.  formin*^  a  compact  cylindrical  coil,  containing  the  de«ire<l 
length  of  line,  the  size  of  coil  varying,  of  course,  with  the  length  and 
size  of  the  line.  The  hand-coil  is  made  in  the  same  way.  After  the  coil 
is  put  in  the  case  a  small  amount  of  melted  paraffine  is  appplied  between 
it  and  the  case,  and  it  is  thus  held  securely  in  the  case. 

I  propose  in  practice  to  make  the  hand-coil  of  considerably  hea\ier 
line  than  the  shot-coil,  using  for  the  hand-coil  the  line  cP, 

I  prepare  my  improved  apparatus  by  putting  the  hand-coil  and  shot- 
coil  mouth  to  mouth  and  covering  the  joint  witli  a  short  metal  cylinder, 
and  make  the  whole  water-tight  by  a  proper  casing. 

To  use  the  apparatus,  separate  the  hand-coil  from  the  projectile,  load 
the  projectile  mouth  outward,  place  the  line  d^  over  the  supporter  G,  as 
shown,  and  hold  the  hand-coil  in  the  hand,  its  mouth  in  the  same  direc- 
tion as  the  mouth  of  the  gun.  When  the  gun  is  fired,  only  a  small  portion 
of  the  line  from  the  hand-coil  will  be  drawn  out.  Tlie  length  of  coil  in 
the  shot  should  be  considerably  in  excess  of  the  travel  of  the  shot,  which 
will,  of  course,  depend  upon  well-known  principles. 

I  am  aware  of  patent  No.  23726,  of  1859,  to  Trowbridge,  which  de- 
scribes a  sounding  apparatus  on  a  principle  closely  analog(ms  to  the 
principle  of  my  new  projectile ;  and  I  disclaim  all  that  is  described  and 
shown  in  that  patent. 

I  am  also  aware  of  the  French  patent  to  Delvigne,  A.  D.  1847,  vol.  10, 
plate  xlii,  which  shows  a  shell  or  hollow  shot  with  a  coil  of  line  and  a 
hole  at  the  base  of  the  shell  through  which  the  line  extends.  This  I 
disclaim,  as  my  projectile  has  the  coil-case  at  that  end  of  the  shot  far- 
thest from  the  powder,  and  the  mouth  of  the  coil-case  is  at  its  front  end 
when  the  shot  is  in  the  cannon,  the  shot  proper  being  so  mu(}h  heavier 
than  the  coil-case  and  coil  that  when  fired  the  projectile  will  reverse 
itself  as  soon  as  it  leaves  the  gun,  that  is,  when  loaded  the  shot  is  be- 
hind the  coil -case  and  the  mouth  of  thec^se  is  forward,  but  during  nearly 
the  whole  of  its  flight  the  shot  is  in  front  and  the  coil-case  behind  it,  the 
mouth  of  the  case  being  then  at  the  reai-  of  the  projectile.  In  this  way 
the  coil-case  can  be  made  of  sheet-metal,  which  is  altogether  too  weak 
to  resist  the  shock  of  the  explosion,  and  the  center  of  gravity  of  the  pro- 
jectile be  brought  very  near  the  powder,  thus  protecting  the  coil  and 
coil-case  from  the  shock  and  from  the  gases  without  the  use  of  a  sabot 
or  any  other  contrivance,  besides  greatly  reducing  the  cost  of  the  pro- 
jectile. 

What  I  claim  as  my  invention  is — 

1.  The  projectile  above  described,  comjwsedof  the  shot  B  and  coil-case 
C  and  coil  D,  the  coil-case  being  open  in  front,  and  the  shot  B  being 
much  heavier  than  the  coil-case  and  coil,  the  whole  constnicted  and  ar- 
ranged substantially  as  shown,  and  adapted  to  be  fired  with  the  mouth 
of  the  coil-case  outward,  and  to  reverse  itself  as  soon  as  it  leaves  the  gun. 

2.  The  coil  composed  of  a  series  of  coils,  packed  with  paraffine  or  its 
equivalent,  substantially  as  described. 

3.  The  supporter  G,  in  combination  with  the  gun  H,  substantially  as 
and  for  the  purpose  specified. 

4.  The  improved  mode  of  throwing  a  line  above  described,  consisting 
in  using  a  hand-coil  in  connection  with. a  shot-coil,  the  latter  coil  being 
in  a  case  or  holder  forming  a  part  of  and  traveling  with  the  shot  and  the 
former  coil  being  held  stationary,  the  lines  comi)osing  the  two  coils  be- 

ng  joined  together  at  their  contiguous  ends,  all  as  above  described. 
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Section  II. 

[Mr.  Hunt's  letter  to  the  honorable  Secretary  of  the  Treasury.  ] 

Weymouth,  Mass.,  Februmy  7, 1878. 

Sir  :  Inclosed  is  a  copy  of  my  shell  (S-inch)  for  caiTying  a  line  for  life- 
saving  purposes,  a  description  of  which  I  will  now  give. 

The  case  of  the  shell  is  made  of  tin,  with  wings  of  the  same.  In  the 
end  is  cast  a  leaden  shot,  made  so  as  to  fit  the  gun  accurately  without 
windage.  The  tin  shell  contains  the  line,  wound,  as  the  model  shows,  in 
the  closest  possible  space.  The  line  being  prepared  in  paraftine  and 
draw:n  from  the  center,  comes  out  without  fouling  and  without  any  drag 
on  the  shot,  it  traveling  about  as  far  with  the  fine  as  without  it.  The 
wings  are  to  keep  the  shell  in  line,  and  in  so  doing  goes  a  much  greater 
distance  t^ian  if  turning  in  the  air.  The  coil.  No.  2,  I  hold  in  my  hand 
when  the  gun  is  fired,  between  which  and  the  shell  is  a  stout  cord  con- 
necting the  two  smaU  lines.  On  my  gun  is  a  rod,  carried  oilt  from  the 
gun  in  a  line  with  the  bore,  with  a  fork  or  crotch  in  the  end,  that  this 
connecting  line  is  carried  over,  saving  the  line  from  breaking  at  the 
moment  of  discharge.  The  coil  in  the  shell  is  the  same  as  the  2-inch, 
only  there  is  much  more  line  in  the  shell. 

Ill  using,  I  place  tlie  powder  in  the  gun  and  put  in  the  shell  shot  end 
down  ;  then  carry  the  heavy  line  over  the  rod  and  hold  the  coil  No.  2  in 
my  hand,  and  apply  the  match.  The  result  is  this:  the  shell  leaves 
the  gun  and  immediately  turns  over  and  takes  its  course,  the  line  pay- 
ing out  from  it  until  it  strikes  the  object  intended.  The  explosion  of  the 
powder  seems  to  throw  the  heavy  cord  that  connects  the  two  lines  some 
two  or  three  hundred  feet  from  the  gim,  and  then  you  find  the  end  of 
line  in  the  shell,  so  that  a  small  part  of  the  line  is  taken  from  the  hand ; 
and  that  is  taken  out  by  the  fire  explosion,  and  after  the  shell  has  reached 
the  giound  and  the  line  being  in  the  air,  in  falling  draws  from  the  coil. 
A  shell  size  of  the  model  will  carry  a  line  size  of  one  now  in  it  1,000 
feet  with  f  ounce  powder  at  a  very  low  elevation ;  with  a  shell  of  2-inch 
diameter  and  a  charge  of  2^  ounces  powder  a  range  of  one-half  mile, 
carrying  the  same  line,  which,  though  being  smaller,  is  veiy  strong, 
being  the  same  used  by  me  for  drawing  a  rope  of  sufficient  size  to  tow 
a  hawser  in  an  exhibition  before  the  Humane  Society  at  Hull  last  week. 

In  this  metho<l  of  throwing  line,  a  sufficient  amount  of  line  to  reach 
the  object  must  be  always  coUed  in  the  shell,  as,  if  the  wind  is  directly 
ahead,  but  littiie,  if  any,  line  will  be  taken  from  the  hand,  and  the  slack 
of  the  line  will  fall  behind  you.  For  this  reason  it  is  always  better  to 
have  ready  more  line  in  the  sheU  than  what  is  wanted  for  the  distance 
the  shell  goes,  a  side  wind  taking  up  more  line  than  a  head  wind  or  one 
with  you. 

The  advantages  I  claim  over  the  old  methods  are  these : 

Ist.  The  line  has  no  effect  on  the  direction  of  the  shell,  it  simply  pay- 
ing the  line  out,  the  shell  going  as  directed  with  a  side  wind  as  with  one 
with  it. 

2d.  The  shell  goes  seemingly  as  well  with  the  line  as  without,  so  that 
distance  is  overcome  very  easUy. 

3d.  The  gun  is  a  very  small  affair,  my  largest  3-inch  gun  for  experi- 
ments weighing  but  30  pounds.  One  that  has  thrown  a  shell  and  line 
J  mile  weighs  10  pounds  without  the  carriage. 

4th.  The  luies  are  all  put  up  in  paraffine,  so  that  the  weather  cannot 
injure  them  from  wet,  cold,  or  heat. 
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5th.  The  whole  affair,  ^m,  shell,  ami  line,  can  be  carried  by  one  niau, 
reciuiring  neither  horse  nor  carnage. 

Very  respectfully,  your  obedient  serv^ant, 

EDMUND  S.  HUN^T. 
lion.  John  Sherman, 

Secretary  of  the  TreoHury^  Washington^  D.  C 

y.  B. — The  above  is  a  transcript  of  an  official  copy  of  Mr.  Hunt's  let- 
ter.— D.  A.  L. 

Section  III.— TRIALS  OF  HUNT'S  APPARATUS. 

I.  First  trial. 

The  tirst  trial  of  this  apparatus  in  the  presence  of  the  \*Titer  occurred 
at  Weymouth,  Mass.,  during  the  latter  part  of  February,  1878. 

The  following  is  an  abstract  of  a  report  of  that  trial  made  to  the  Gen- 
eral Superintendent  of  the  Life-Saving  Service : 

1.  Firing-ground. 

The  firing-ground  was  very  uneven,  was  covered  by  a  growth  of  bushes 
and  trees,  and  was  intersecte<l  by  a  strip  of  swampy  ground.  At  the 
point  where  the  shot  usually  fell  the  ground  was  considerably  higher 
than  it  was  at  the  firing-point.  A  flag  was  placed  at  (an  estimated)  400 
yards  distance  from  the  guns.  ITiis  flag  wa«  on  or  near  the  crest  of  the 
hill.    No  range  had  been  measured, 

2.  Qnns. 

There  were  two  of  these : 

1st.  A  2-inch  caliber,  weight  about  10  pounds ;  length  of  bore  about  12 
inches.  This  piece  was  made  of  a  short  length  of  '^  drawn''  brass  tubing, 
and  had  a  reinforce  of  steel  or  wrought  iron  aroimd  the  breech.  The 
breech-plug  was  a  piece  of  cast  iron  fastened  to  the  cylindrical  portion  of 
the  gun  by  two  wrought-iron  pins. 

2d.  This  gun  had  a  caliber  of  3  inches ;  it-s  length  was  a  little  greater 
than  the  2-inch  gun,  and  its  weight  was  about  40  or  45  pounds.*  It  also 
was  made  of  brass  tubing.  It  had  two  reinforcing  bands,  the  inner  of 
steel  or  wrought  iron,  the  outer  one  of  brass.  The  cast-iron  breech-plug 
was  held  in  position  by  pins.  It  was  stated  by  the  inventor  that  these 
guns  were  only  temporary  contrivances  to  show  tbe  principle  of  his 
invention. 

Though  the  whole  gist  of  his  invention  is  contained  in  his  projectile,  it 
has  been  deemed  necessary  to  a  definite  understanding  of  the  subject  to 
give  some  of  the  more  prominent  correlative  details. 

3.  Projectiles. 

These  were  tin  cylinders  with  leaden  heads  cast  upon  them.  The  coils 
of  line  were  stored  inside  the  shells.  The  total  length  is  between  16  and 
18  inches.  Two-inch  and  three-inch  calibers  were  used.  The  2-iuch  shell 
with  line  weighed  about  7  pounds,  the  3-inch  with  line  about  10  pounds. 


*  The  above  weight,  40  or  45  pounds,  was  the  one  given  me  hy  the  inventor  on  the 
date  of  trial.  It  may  be  noted  that  in  his  letter  to  the  Secretary  of  the  Treasurj-  the 
inventor  states  the  weight  of  the  3"  gun  to  be  "but  30  pounds."  It  is  probable  that 
the  latter  wafl  the  weight  before  the  out<3r  reinforcing  band  was  added  to  the  gnn. — 
D.  A.  L. 
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4.  Shot-lines, 

Two  sizes  of  lines  were  used.  The  smaller  line  was  made  of  i)a<!k-thread 
and  used  in  the  small  shells.  The  larger  line,  used  in  the  3''  shells^ 
weighed  about  3  pounds.  After  firing  it  appeared  to  be  about  the  size 
*'  Silver  Lake  No.  3 J.''  The  material  w^as  linen  thread,  loosely  laid  up  in 
three  strands,  without  much  twist. 

The  lines  were  put  up  in  coils  6  inches  long,  and  were  saturated  with 
paraffine.  The  lines  were  prepared  for  use  by  coiling  around  a  spindle 
placed  in  a  lathe.  The  ends  of  the  lines  in  the  coils  were  tied  together, 
after  which  the  coils  are  inserted  in  the  shell  one  above  the  other,  three 
in  all.  A  similar  coil  was  held  in  the  hand  of  the  operator  when  about  to 
fire.  The  ends  of  the  lines  in  the  shell  and  hand  coil  were  made  fast  to 
the  extremities  of  a  larger  piece  of  fine  (No.  7)  about  three  feet  in  length, 
which  was  passed  over  the  line-supporter  that  projects  over  the  gun. 
This  device  is  to  prevent  the  burning  ott*  of  the  small. line  by  the  escap- 
ing gases  at  the  instant  of  discharge. 

5.  Powder. 

The  Oriental  Powder  Company's  "Duck"  powder  w^as  used  for  firing. 
Charge,  2J  to  3J  ounces,  by  measure.    No  cartridge-bags  were  used. 

6.  Recoil. 

As  these  experiments  were  only  to  test  the  line-carrying  properties  of 
the  projectiles,  no  gun-carriages  had  been  provided.  The  guns  were 
mounted  in  a  notch  or  groove  cut  in  a  log.  This  piece  of  timber  was 
imbedded  in  the  earth  flush  with  the  surface;  of  course  no  recoil  was 
apparent. 

7.  Ejrperiments. 

Five  shots  were  fired. 

1.  This  was  with  a  2-inch  projectile  and  pack-thread  fired  from  the 
small  gun.  The  projectile,  notwithstanding  the  "wings,"  turned  over 
and  over  about  one  of  its  shorter  axes.  Eange  between  350  and  380 
yards.  A  portion  of  the  force  of  the  powder  was  expended  in  blowing 
out  the  breech  of  the  gim.  Tlie  bowing  or  drift  of  the  light  line  was 
considerable,  though  tiie  wind  was  verj'  light.  The  line  paid  out  well 
from  the  coils. 

2.  Three-inch  projectile  from  larger  gun.  Shot  turned  over  three  or 
four  times  and  then  proceeded  point  foremost.  Shot  deviated  but  little 
from  plane  of  fire,  but  the  line  drifted  badly.  Kange,  estimated,  nearly 
400  yards. 

3.  Three-inch  projectile  used.  Shot  turned  over  two  or  three  times. 
Line  i}aid  out  in  bunches,  from  the  coils  catching  on  ea<;h  other.  Line 
did  not  drift  so  badly  as  in  last  shot;  operator  drew  in  part  of  the  slack 
from  the  rear.    Eange  about  the  same  as  the  above. 

4.  Two-inch  shot.  Shot  turned  over  once  or  twice  and  then  kept  point 
direct  to  the  front.    Range  good,  about  400  yards. 

5.  Two-inch  shot.  Projectile  turned  over  twice,  and  attained  a  good 
range,  estimated  by  those  iiresent  at  600  yards.  TTiere  was  a  diflference 
of  opinion  as  to  w^here  it  fell.  No  one  went  out  to  see  where  it  struck 
at  the  time.  The  writer  thought  it  fell  inside  of  500  yards,  but  the 
shadow  of  the  woods  rendered  the  point  of  fall  uncertain. 
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8.  EeinarJcs. 

The  line  was  not  broken  or  cut  in  a  single  instance,  and  Mr.  Hunt 
stated  that  it  had  never  been  cut  during  anv  of  his  experiments. 

The  first  spring  of  the  projectile  into  the  air  generally  carried  a  por- 
tion of  the  line  from  the  coil  which  was  held  in  the  operator's  hand. 
After  the  reversal  of  the  shot  the  line  was  paid  out  from  the  coils  in 
the  shot. 

There  are  two  chances  for  the  line  to  be  carried  out  instead  of  one, 
namely :  1st.  From  the  coils  in  the  shot ;  2d.  From  the  coil  in  the  hand 
in  case  the  first  line  should  foul  in  the  projectile.  The  line  was  badly 
twisted  by  being  drawn  from  the  center  of  the  coils,  as  every  turn  in 
the  coil  counted  as  one  twist.  This  trouble  has  been  obviated  by  Mr. 
Hunt  by  winding  the  coils  in  opposite  directions.  It  would  not  be  easy 
to  prepare  the  line  for  a  second  shot,  as  it  would  require  a  lathe  to  do 
the  work  expeditiously. 

[Note. — Later  Mr.  Hunt  stated  that  in  actual  service  he  intended  that 
the  line  and  shot  should  be  sacrificed  after  once  firing,  the  value  of 
which  is  a  small  matter  as  compared  with  a  single  human  life.] 

Mr.  Hunt  pointed  out  where  vaiious  shots  nad  fallen  that  had  at- 
tained greater  ranges  than  any  procured  during  this  trial.  The  largest 
line  used  by  Mr.  Hunt  upon  this  occasion  had  a  breaking  weight  of  88.5 
pounds,  and  a  stretch  of  3  inches  in  a  length  of  6  feet. 

SECOND  TRIAL. 

The  second  trial  took  place  at  Weymouth,  Mass.,  May  7-8, 1878.  At 
this  trial  Mr.  Hunt  had  a  new  gun,  caliber  3^  inches.  He  stated  that 
he  had  not  weighed  it,  but  gave  its  weight  as  "  about  70  pounds  "  and 
the  weight  of  the  carriage  as  "  about  80  pounds."  The  plan  of  the  con- 
struction of  the  gun  was  similar  to  the  3-inch  gun  before  described,  but 
it  was  a  much  better  gun.  The  reinforce  band  was  of  bronze.  The  car- 
riage was  made  in  two  parts — ^the  upper  part  of  iron,  in  form  resembling 
a  mortar-bed  as  usually  constructed ;  the  lower  part  was  a  piece  of 
heavy  plank  about  40  inches  long,  about  12  inches  wide,  and  about  3 
or  3^  inches  thick.  The  iron  portion  was  bolted  to  the  wooden  part. 
Eope  loops  fore  and  aft  served  as  handles  for  transi)ortation.  The  whole 
weight  the  inventor  estimated  at  150  pounds. 

1.  FrojectileH. 

Ontside  length 21.5  inches. 

Inside  of  sheU — length 19  inches. 

Diameter,  exterior,  little  less  than ^ 3. 5  inches. 

Coil  of  line  for  shot.No.  44 — ^length 17.6  inches. 

diameter 3  inches. 

Weight  of  shot,  empty : 9. 12-h  pounds. 

Weight  of  shot  with  line  inside,  about 15  pounds. 

The  above  dimensions  and  size  of  coil  (for  inside  of  shot)  are  those  of 
the  projectiles  and  coils  used  in  the  third  series  of  trials  at  a  later  date. 
At  the  second  trial  at  Weymouth,  some  of  the  shells  had  more  than  one 
coil  inside — ^probably  three.  For  his  later  experiments  with  larger  lines 
(Nos.  4J  and  7),  Mr.  Hunt  used  but  one  coil  in  the  shot.  After  placing 
the  line  in  the  shot,  a  wooden  plug  with  a  hole  in  the  center  for  the  line 
to  pass  through  was  put  in  the  shell  over  the  cord  and  held  in  position 
either  by  iudenting  the  tin  case  around  it  or  by  folding  down  the  rim  by 
a  slight  blow  to  prevent  the  plug  from  coming  out  when  the  shot  was 
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reversed.  These  projectiles  liad  a  reinforce  of  galvanized  sheet-iron 
around  the  lower  end  of  the  tin  shell  to  strengthen  it  snflBcieutly  to 
stand  the  shock  of  discharge  without  upsetting.  There  is  about  1  inch 
of  lead  cast  upon  the  head  (point)  of  the  projectile,  and  then  6  inches  in 
length  of  the  sheet-iron.  The  head  is  flat,  the  plane  of  its  face  being 
perpendicular  to  the  axis  of  the  projectile.  Even  this  sheet-iron  envel- 
ope does  not  prevent  a  certain  degree  of  upsetting  when  large  charges 
of  powder  are  used. 

Firing  record  at  Weymouth,  Mass. 
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(Shot  rotated  two  or  three  times  about 
(     shorter  axia. 

Shot  rotated  two  or  three  times. 
Shot  rotated  three  or  four  times. 


C  Wind  on  May  7  very  light  and  variable ; 
Over    400  j  I     wind  blowing  almost  directly  firom  the 
'  (     rear. 

{Velocity  of  wind  «=  6.66  feet  per  second  « 
4.40  miles  per  hour;  flight  of  shot  good ; 
wind  in  rear ;  no  sustamiug-rod  nsed. 
fShot  Totate<l  three  or  foar  times;  very 
little  drift  of  line ;  wind  light,  and  varia- 
ble in  direction ;  shot  fell  oh  soft  ground ; 
was  picked  up  in  good  condition ;  veloc* 
ity  of  wind  afber  last  shot  =  O'.l  per  sec- 
ond =6. 14  miles  per  hour. 
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THIRD  TRIAL. 
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*400 
Over    300 


Over    300 


C  Boats  anchored  800  3'ards 

(     from  shore. 

<  Shot  rotated  two  or  three 

(     times. 

(  Parted  line  at  a  splice  in 

)     hand-coil. 

TLine  parted  77  yards  from 

I     shot ;  probably  cut  off  by 

I     sharp  edse  of  nole  in  plug 

t    at  end  ox  shot. 


*  These  ranges  are  all  estimated,  but  as  they  went  beyond  the  line  of  boats,  which  were  300  yards  out, 
no  attempt  was  made  to  secure  any  greater  accuracy. 

First  Mot.— Line  drifted  to  left  about  20  yards  at  200-yard  range. 
Second  that. — Line  drifted  to  left  but  fell  over  boats. 
Third  «*of.— Six  hnndrwl  feet  of  line  said  tc  be  in  coil  in  shot. 
Fourth  tAot.— Three  hiindre<l  feet  of  line  said  to  be  in  coil  in  shot. 
Fifth  »hoU— Only  about  20  feet  of  drift  in  line. 

The  trial  at  Marblehead,  Mass.,  July  2,  1878,  took  place  over  water. 
Four  boats  were  anchored,  end  to  end,  300  yards  from  the  beach.    The 
23  LS 
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boats  were  each  13  feet  long,  and  were  23  feet  apart,  making  a  line  of 
121  feet  long  parallel  to  the  beach,  over  which  to  throw  the  shot-line. 
The  wind,  tJiough  very  light,  was  fiom  the  right  and  rear.  The  gun  was 
pointed  over  the  boat  on  the  extreme  right  of  the  line. 

2.  Reinarlcs, 

The  shock  of  discharge  is  often  sufficient  to  drive  the  wooden  plug  in 
the  outer  end  of  the  shell  down  several  inches ;  in  one  case,  when  mea^s- 
ured,  it  was  found  to  be  six  inches  from  the  mouth  of  the  shell. 

Mr.  Hunt  uses  lines  which  are  termed  "soft  laid"  from  the  manner  in 
which  they  are  put  together  without  mu<}h  tension  upon  the  strandn. 
These  lines  have  no  "finish"  ui)on  them  when  received  from  the  maker, 
but  are  passed  through  melted  paraffine  as  they  are  coiled  upon  the 
spindle.  Opinions  ditter  in  regard  to  the  manner  of  laying  up  cords  for 
shot-lines,  some  claiming  that  the  lines  should  be  "soft  laid,"  others 
that  they  should  be  "hard  laid." 

A  "soft-laid"  line  is  probably  not  so  apt  to  be  cut  in  hauling  it  across 
the  side  of  a  ship  as  the  solid-braided  line.  It  is,  however,  easily  com- 
pressed, which,  for  a  small  line,  makes  it  a  little  more  difficult  to  grasp- 
It  is  but  just  to  Mr.  Hunt  to  say  that  he  has  not  yet  perfected  all  the 
details  of  his  i)rojectile.  At  the  writer's  suggestion,  the  inventor  laid 
a^ide  the  "sui)porting  rod"  attached  to  the  upper  side  of  the  gun,  and 
discarded  the  intermediate  piece  of  large  line  which  connected  the  coil 
in  the  shot  with  the  hand-coil.  These  devices  were  intended  to  keep  the 
line  from  being  burned  off  at  the  instant  of  firing.  No  difficulty  was 
experienced  from  their  omission,  as  the  shell  projects  about  six  inches 
beyond  the  muzzle  of  the  piece;  a  sufficient  distance  to  prevent  the 
escai)ing  gas  from  burning  off  the  line.  Tins  projectile  has  aflat  surface 
at  the  front  end  to  oppose  the  wind  in  its  flight.  This  fonn  of  head  is 
objectionable  on  account  of  the  increased  resistance  of  the  au*  which  it 
develops.  The  form  of  the  point  of  a  shot  has  a  great  influence  ui>on 
the  intensity  of  the  resistance  which  a  projectile  will  experience  in 
moving  through  the  air.  The  following  facts  in  regard  to  the  fui'ther 
efficiency  of  this  projectile  should  be  matle  the  subject  of  a  more  extended 
exi)erimental  investigation,  namely: 

1.  The  action  of  the  projectile  in  windy  weather,  with  both  cross  and 
head  winds.  This  is  especially  desirable  when  it  is  borne  in  mind  that 
the  wind's  force  varies  directly  as  the  square  of  its  velocity.  "Thus, 
when  the  wind's  velocity  is  20  miles  per  hour,  its  force  is  four  times  as 
great  as  that  of  a  wind  blowing  10  miles  per  hour." 

2.  The  maximum  charge  that  umy  be  used  without  upsetting  the  pro- 
jectile. 

3.  The  effect  upon  the  strength  of  the  lines  by  having  a  knot  tied  at 
the  junction  of  the  coils  in  the  hand  and  shot.  Knots  are  generally 
points  of  weakness. 

4.  The  eft'ect  of  the  free  use  of  paraffine  upon  the  ease  of  handling. 
It  is  probable  that  this  projectile,  from  its  lightness  and  compactness, 

may  be  best  suited  to  carry  on  board  vessels  for  use  in  cases  of  sti^and- 
ing.  The  wind,  in  such  instances,  is  generally  blowing  on  shore,  and 
the  small  weight  of  the  shot  would  not  be  such  a  serious  disadvantage 
to  it  as  when  firing  against  the  wind.  It  is  a  well-known  fact  that  the 
heavier  the  projectile,  for  the  same  caliber,  the  greater  will  be  the  range, 
other  things  being  equal.  The  mass  of  the  Hunt  projectile  is  rather 
small  for  the  area  of  its  cross-section,  and  it  is  constantly  diminishing 
during  flight.  The  ballistic  capabilities  of  this  projectile  against  a 
strong  wind  can  only  be  demonstrated  by  experiment. 
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CHAPTER    V. 


CHAI^DLER'S  ANCHORSHOT. 


(Plate  Lll.) 

In  the  Army  and  Navy  Journal  of  April  27, 1878,  page  607,  the  writer 
finds  the  following : 

Capt.  Ralph  Chandler,  U.  S.  N.,  has  invented  a  shot  which  is  intended  for  the  use 
of  ships  on  shore  (aground),  where  tlie  surf  is  too  heavy  for  hoats  to  land  without  the 
assistance  of  a  line.  It  can  also  be  used  at  life-saving  stations  to  throw  lines  over 
beachod  vessels  or  vessels  in  distress.  As  an  implement  of  war,  it  will  be  useful  in 
waters  where  torpedoes  are  supposed  to  be  located.  A  ship  can  anchor  near  the  sup- 
posed torpedoes,  throw  the  shot  two  or  three  hundred  yards  toward  them,  and  haul  it 
home,  breaking  such  wires  as  it  may  encounter.  It  is  very  simple,  and  its  simplicicy 
insures  its  successful  working,  and  its  cost  is  veiy  little  more  than  that  of  an  ordinary 
shot.  It  is  merely  a  shot  with  liinged  anchor-flukes  projecting  from  its  sides  and  fold- 
ing back  into  slots,  so  as  not  to  interfere  with  the  entrance  of  the  shot  into  the  gun. 
To  the  rear  of  the  shot  a  chain  or  wire-rope  is  attached,  and  carried  to  the  front  of  the 
shot  through  another  slot. 

In  using  it,-  the  shot  is  to  be  inserted  into  the  muzzle  of  the  gun  far  enough  to  bring 
the  ends  of  the  arms  inside  the  muzzle,  the  chain  or  wire-roi)e  attached  to  the  rear  of 
the  shot  brought  out  through  the  slot,  the  strap  taken  off,  and  the  shot  pushed  gentlv 
lioine.  The  springs  under  the  arms,  always  bearing  or  pushing  them  outwards,  will 
extend  the  arms  as  soon  as  the  shot  leaves  the  muzzle  of  the  gun  or  mortar,  and  a  perfect 
anchor  will  be  projected.  If  in  its  flight  the  arms  are  brought  in  contact  with  anything, 
they  will  close  until  the  obstacle  is  passed,  and  where  the  shot  lands,  its  holding  power 
will  be  equal  to  any  kedge  anchor  of  the  same  weight.  It  appears  to  be  a  most  useful 
invention.  If  the  Huron  could  have  landed  a  shot  of  this  description,  by  it  the  balsa 
could  have  been  hauled  ashore  with  a  hawser  or  large  line  attached  to  it.  One  of  these 
shots  made  for  an  eleven-inch  gun  would  have  power  enough  to  carry  a  two-inch  rope 
ashore,  and  after  the  shot  was  once  ashore  and  well  hooked,  all  the  boats  of  the  ship 
i.onld  be  hauled  ashore  without  any  other  line. 

The  flukes  of  this  anchor-shot  are  three  in  number,  placed  equidistantly 
around  the  circumference  of. the  shot. 

The  writer  has  been  informed  that  up  to  the  present  time  (July,  1878) 
this  projectile  has  not  proved  to  be  as  satisfactory  as  was  anticipated. 

Note. — ^The  illustrations  of  the  Chandler  anchor-shot  were  taken 
from  nari^er^s  Weekly  of  June  15^  1878.— D.  A.  L. 

The  following  account  of  experiments  made  with  Chandler's  anchor- 
shot  has  appeared  in  the  Army  and  Navy  Journal  since  the  above  was 
written : 

Experiments  were  made  with  Chandler's  anchor-shot  off  Paddock's  Island,  Boston 
Harbor,  July  :W,  1878.  Gun,  32-pounder,  of  33-  cwt. ;  j'lnk  wad  behind  shot  at  each 
tire;  size  of  lino,  2f  inches ;  whale  line.  Elevation  of  gun,  12^;  wind  across  line  of 
Are,  moderate  breeze. 


Fires. 

Weight  of 
powder. 

1 
Weight  of    Length  of  line 
Bhot.         thrown  straight. 

Slack 
line. 

Total 
fathoms. 

1   

Lbs.  Oz. 
1 

1      2 
1      6 
1      4 
1      6 
1      8 
1    10 
1    10 
1    14 

Lbs.               Fathoms. 
78                             94 
78                            112 
78      Line  broke  close 
78                            127 
78                            137 
78                             150 
78                             100 
78                            157 
78                            157 

Fathoms. 
15 
18 

to  shot. 
15 
10 
10 
15 
15 
15 

Fathoms. 
109 

2   

180 

3   

4 

142 

5 

147 

6   

leo 

7 

175 

8   

172 

9 

172 

356  UNITED    STATES   LIFE-SAYING   SERVICE. 

Towards  the  end  of  the  experiment  the  line  became  soaking  wet,  which  increafled  its 
weijvht  to  that  extent  that  four  ounces  increase  of  charge  in  the  last  fire  did  not  in- 
crease the  range. 

To  make  these  ex])eriraent8  perfect,  a  new  and  dry  line  ought  to  be  used  at  each  dis- 
charge. 

It  is  evident  that  with  a  heavy  shot  and  a  large  calibered  gnn  there  is  nothing  to 
prevent  four  hnndi*ed  fathoms  of  line  being  thrown.  In  the  first  seven  fires  a  short 
section  of  wire  rope  was  attached  to  the  shot  and  the  line  spliced  to  that,  hut  in  the 
last  two  the  line  wa«  fastened  directly  to  the  shot,  and  served  with  rope  yam  w^ell 
soaked  in  water.  The  line  was  not  burnt  in  the  least,  and  a  large  eight-oared  cutter 
was  hauled  ashore  by  the  line. — (Extract  from  Anuy  and  Navy  Journal  of  August  10, 
1878.) 


CHAPTER    VI. 

LIFE  SAVING  ROCKETS. 
I.  Life-saving  rocket  (boxer,  12-pouxder).' 

[Extract  from  '* Treatise  on  Ammunition^"  by  Major  W.  R.  Barlow,  R.  A.,  published 

in  London,  in  1^4.] 

(Plate  XLL) 
The  life'Saving  rocket. 

Dennet's  "  twin  ^  rockets  were  superseded  by  Boxert  on  16, 3,  '65.  This 
consists  of  two  rocket  bodies,  one  being  fixed  in  prolongation  of  the 
other,  to  give  great  length  of  burning  and  flight,  without  any  sudden 
violence,  which  might  break  the  Une  which  it  carries,*  or  in-egularity 
from  uneven  burning. 

Thus  it  will  be  seen  that  *Mnstead  of  making  one  cavity  in  the  rocket, 
two  cavities  (c  &)  are  formed,  the  one  behind  the  other,  with  a  portion 
of  solid  composition  (6)  between  them,  so  that  when  the  solid  comjios]- 
tion  (b)  is  burnt  through,  the  front  cavity  M  is  ignited,  thereby  impart- 
ing to  the  rocket  an  additional  impulse."  The  stick  {d  d)  is  fixed  at  the 
side  of  the  rocket.  The  line  (e  e)  is  passed  through  a  hollow  at  each  end 
of  the  sticky  as  shown  in  the  annexed  cut  (Fig.  1,  Plate  LIII),  and  the 
end  of  the  line  is  secured  by  a  common  overhand  knot;  two  India-rubber 
,  and  one  brass  washers  (/)"are  placed  between  the  knot  and  the  stick,  to 
reduce  the  eflfect  of  the  sudden  jerk  which  is  given  to  the  line  when  tlie 
rocket  is  fired.  The  arrangements  for  the  use  of  this  rocket  are  the 
same  as  those  hitherto  carried  out  with  Dennet's  rockets. 

A  second  knot  is  usually  made  in  the  rope  near  the  hinder  end  of  the 
stick,  in  case  the  line  should  be  burnt  through  by  the  flame  issuing  from 
the  rocket. 

JN".  B. — All  Boxer  life-saving  rocket  cases  are  protected  from  the  action 
of  the  composition  by  an  internal  coat  of  anti-corrosive  paint,  consisting 

^  Time  of  burning,  about  4|  sc^conds. 

*  General  Boxer  writes  in  letter  of  25,  5,  '65,  tbat  his  object  is  **the  continuances  of 
the  propulsion  through  a  much  longer  period,  without  any  excessive  strain  upon  the 
line." 

Captain  Robertson,  R.  N.,  writes  to  secretary  marine  department  board  of  trade,  9, 
2,  '65,  that  Donnet/s  rockets  '^frequently  carry  away  the  linos,  and  sometimes  do  not 
ignite;  they  are  also  double  the  expense  of  Boxer's  rocket."  Inspecting  Commander 
Earle  re])orU  on  a  trial  between  Boxer's  and  Dcnnet's  rockets :  **  Of  the  three  double 
Donnet  rockets  only  one  was  any  use  ;  two  liroke  their  lines  and  struck  the  grouud. 
The  mean  of  the  five  shots  with  the  Boxer  rocket  gave  a  range  of  370  yards  very  true, 
and  with  much  less  strain  on  the  line,'  as  it  never  broke  with  Boxer's  rocket."  Re- 
port«  from  Inspecting  Commanders  Charles  and  James,  from  Yarmouth  and  Lydd,  are 
coniinnatory  of  this  statement — 19,  10,  '(55.  At  Whitby,  on  27,  3,  '06.  one  of  the  Den- 
net  rockets,  igniting  before  its  twin  rocket,  came  back  and  struck  the  inspecting 
commander. 

Captain  Robertson,  in  letter  9,  2,  '65,  reports  that  Dennet's  I'ocket  attained  a  greater 
range  than  Boxer's. 
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of  copal  varnish,  J  pint;  gold  size,  1  pint;  turpentine,  IJ  pints;  white 
lead  (dry),  7  pounds,  being  the  same  as  is  now  applied  to  the  interior  of 
Hale's  rockets.  All  rockets  manufactured  since  22, 9,  '60  have  their  cases 
further  protected  by  blackening  by  burnt  oil. 

boxer's  LIFE-SAVING  ROCKETS. 

1.  Details  of  patterns. 

The  pattern  in  the  wood-cut  known  as  Mark  I  was  approved  15,  3,  ^65, 
Mark  II,  approved  9,  ^6(}y  differs  from  mark  I  in  having  no  hole  to  take 
the  keep-pin  through  the  "  clip,"  the  pin  being  passed  through  the  stick 
in  front  of  the  "  clip,"  because  it  was  sometimes  found  troublesome  to 
bring  the  hole  in  the  stick  and  "  clip "  exactly  to  cover  one  another. 
The  sealed  pattern  is  nearly  .5  inch  shorter  than  Mark  I,  so  as  to  enable 
the  rockets  manufactured  to  conform  with  it,  it  having  been  found  that 
the  act  of  pressing  the  composition  slightly  shortens  the  whole  ca«e ; 
hence  that  of  the  dummy  pattern  was  longer  than  the  same  case  would 
be  after  pressing.'  Mark  III,*  approved  1,  9,  '68,  differs  from  Mark  II 
in  having  the  case  made  of  Atla«  (i.  ^.,  Bessemer)  metaL  All  manu- 
factured since  October,  1870,  have  the  vent  covered  with  paper  (instead 
of  the  serge  plug).  The  paper  is  to  be  broken  before  firing.  It  is  im- 
portant to  distinguish  Pattern  III  clearly  from  I  and  II ;  the  cases  of 
rockets  of  the  latter  pattern  having  been  found  liable  to  deteriorate,  and 
even  to  split,  from  their  being  taxed  beyond  their  strength  by  the  press- 
ure of  the  composition,  are  ordered  to  be  very  carefully  examined  from 
time  to  time  for  rust  spots  and  indications  of  cracks.^ 

Paint :  formerly  two  coats  of  black  varnish ;  since  5, 11,  '70,  two  coats 
of  red  paint,  for  better  protection. 

The  12-pounder  life-saving  rocket  stick*  is  deal,  9'  &'  long,  squai'e, 
with  corners  shaved  off* ;  it  is  the  same  size  from  end  to  end.  It  is  bound 
at  the  bottom  end  with  op,  iron  ring,  and  is  plated  at  the  head  or  front 
end  with  plates,  which,  as  well  as  the  stick  at  the  front  part,  are  hol- 
lowed to  fit  close  to  the  rocket.  The  second  or  hinder  plate  is  3  inches 
long ;  it  has  a  fiange  to  rest  against  the  base  clip  of  the  rocket.  Over 
the  half  of  the  stick  next  the  rocket  is  tacked  a  sheet  of  tinned  iron  for 
a  length  of  fourteen  inches,  to  protect  the  stick  from  the  flame  escaping 
from  the  rocket. 

2.  Iron  pin  far  life-saving  roelcet  Mark  J. 

This  is  an  iron  pin  1.''2  long,  No.  8  Birmingham  wire  gauge ;  the  end 
18  bent  over  at  a  right  angle,  thus  bringing  the  length  down  to  .85'^ 

3.  Brass  washer. 

The  brass  washer  shown  in  the  wood-cut  of  the  rocket  *  •  •  is 
V  in  diameter,  with  a  hole  in  the  center  .5^'  diameter ;  they  are  about 
.la''  thick. 

'To  prevent  mistakes  arising  from  comparing  an  empty  pattern  with  a  fiUed  rocket. 

*  The  numeral  marked  on  the  pattern  sealed  as  II  was  altered  in  place  of  sealing  a 
new  patt«;m. 

^  The  craek  is  generally  developed  in  a  longitudinal  line  running  parallel  to  and 
within  one  or  two  inches  of  the  seam  or  Joint  of  the  rocket. 

«  Mark  III  stick  is  strengthened  by  having  the  part  next  the  base  of  the  rocket  more 
eovered  by  the  tin  sheet,  which  is  also  pa.'^ised  under  aud  clamped  by  the  iron  socket. 
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4.  India-rubber  washer, 

Tli(}  vulcanized  ludia-rubber  washers  referred  to  in  the  description  of 
the  rocket  ai*e  both  alike,  each  being  1"  in  diameter^  with  a  hole  in  the 
center  .5"  in  diameter ;  they  are  about  .7"  thick. 

II.  Machine  fob  fiking  life-saving  eocket. 

(Plate  XL,  Figs.  3,  4.) 

The  machine  for  firing  the  life-saving  rocket  consists  of  a  bed  to  hold 
the  rocket,  in  prolongation  of  which  is  fixed  a  pry -pole,  and  from  the 
rear  end  of  which  spring  two  legs,  one  opening  to  the  right  and  one  to 
the  left.  Both  bed  and  pry-pole  are  made  of  sheet-iron,  the  former 
being  an  open  rectangular  trough  3.2  inches  broaiU  and  4  inches  deep ; 
the  latter  one,  of  more  ix>unded  form,  being  1.65  inches  broad  at  the  top 
and  1.5  inches  deep. 

The  front  end  of  the  pr>'-pole  enters  the  bed  for  a  length  of  7  inches, 
the  upper  edges  of  the  former  standing  about  .2  inch  above  those  of  the 
latter,  so  that  the  bottom  of  the  larger  trough  is  2.7  inches  beneath  that 
of  the  smaller,  to  allow  for  Uie  rocket  resting  in  the  bed  while  the  stick 
lies  in  the  hollow  of  the  pry-pole.  The  two  troughs  are  fixed  together 
by  three  rivets  on  each  side,  the  spaces  between  them  on  eaoh  side,  owing 
to  their  difference  of  width,  being  filled  up  by  a  piece  of  wrought  iron, 
through  which  the  rivets  pass.  The  front  edge  of  the  bed  trough  is 
iron-strai)ped,  and  it^s  remaining  edges  as  well  as  those  of  the  pry-pole 
trough  are  "wire-edged."  With  the  exception  of  a  strengthening  bar 
running  from  bed  to  pry -pole,  the  rear  end  of  the  bed  trough  is  left  open 
beneath  the  front  of  the  pry-pole,  so  as  to  allow  of  a  free  i>assage  to  the 
gas  e8ca])ing  from  tlie  rocket  base.  Two  pieces  of  wrought  iron  7  inchea 
long  are  riveted  along  the  after  part  of  the  sides  of  the  bed,  close  to  the 
angles  formed  with  the  bottom,  their  rear  ends  projecting  sufiicieutly  to 
allow  of  a  bolt  secured  with  a  screw  washer  to  i»ass  through  them^  on 
which  hinges  a  small  flat  piece  of  iron,  taking  two  other  lK>lts  screwed 
and  nutted,  and  each  long  enough  to  allow  of  a  socket  (ending  in  flanges) 
which  admit  the  flat  iron  between  them  to  be  hinged  on  it.  Thus  the 
flat  iron  hinges  longitudinally  on  a  bolt  transverse  to  the  direction  of 
the  tix)ughs ;  while  the  leg  sockets  move  transversely  on  hinges  longi- 
tudinally placed. 

In  each  socket  is  fixed  an  ash  leg  with  a  ferrule,  having  a  foot  projec- 
tion and  sx)ike ;  while  l>eneath  the  pr3''-pole  runs  a  sti^engthening  bar 
from  end  to  end,  which  is  at  the  hinder  extremity  bent  down  to  form  a 
gi^oundspike.  In  the  right  side  of  the  bed  is  cut  an  opening  to  admit  of 
the  entrance  of  a  i)ortfii^  to  fire  the  rocket,  and  behuid  this  is  fixed  a 
brass  quadrant  plate,  on  which  is  hung  a  plummet  and  line  to  give  ele- 
vation. 

On  the  left  side  of  the  bed,  protected  by  a  copper  cover,  is  a  strong 
lo(jk  of  simple  construction,  with  a  lever  trigger,  to  which  is  attached  a 
line,  led  through  one  sheave  on  the  left-leg  socket,  and  another  near  the 
left  foot.  Xear  the  right  foot  is  fixed  by  two  sci'ews  a  strong  strap  and 
buckle  to  enable  tlie  two  legs  and  pry-i>ole  to  be  strapi>ed  together,  for 
more  convenient  stowage  when  not  in  use. 

Mark  I  trough  or  machine  has  long  existed ;  it  was  sealed  in  Novem- 
ber, 18G5.  This  x>Attern  has  a  very  small  block  fixed  to  a  ring  near  it8 
left  foot.  It  is  difficult  to  jmll  the  trigger-line  from  the  right  side,  owing 
to  the  stiff  movement  of  the  little  block. 

T  lutehor  measurement. 
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Mark  II  was  approved  21, 10,  70 ;  it  differs  from  Mark  I  as  follows : 

1st.  The  trigger-lever  is  prolonged  to  a  length  of  about  4  inches,  so 
as  to  allow  of  the  lock  being  worked  with  a  lighter  pull. 

2d.  The  pulley-block  on  the  left  foot  is  replaced  by  a  sheave  of  much 
larger  size  fixed  through  the  middle  of  the  wood  (which  is  supported 
by  a  band) ;  this  pulley  enables  the  machine  to  be  fired  from  the  right 
side. 

3d.  The  opening  in  the  right  side  of  the  trough  is  furnished  with  a 
sliding  cover. 

Mark  III  •machine  differs  from  the  previous  pattern  only  in  having  an 
arrangement  for  causing  the  flash  from  the  detonating  tube  to  strike 
direct  up  the  axis  of  the  rocket.  This  is  effected  by  making  the  vent  or 
channel  for  the  tube  in  a  circular  form  instead  of  straight  across  the 
machine. 

N.  B. — A  spare  spring  is  ordered  to  be  supplied.  A  priming  wire  for 
life-saving  rocket  ma<5hine  wa«  approved  on  20,  5,  '70,  and  a  i>attem, 
Mark  I,  sealed.  It  is  formed  from  iron  wire  ]N'o.  5,  Birmingham  gauge. 
It  is  about  4  inches  long,  being  formed  into  a  loop  at  one  end.  On  21, 
10,  '70,  a  pattern,  Mark  II,  was  approved,  differing  from  Mark  I  in  being 
twisted  to  form  a  screw  at  the  part  near  the  point.  On  4,  9,  '72,  Mark 
III  was  approved ;  it  is  curved  to  fit  the  vent  in  Mark  III  machine.  It 
is  used  to  clear  the  vent  of  the  life-saving  machine  of  any  portions  of  the 
quill  tube  that  may  remain  in  it  after  firing. 

III.  Stores,  etc. 

1.  Life-saving  rocket-tube. 

The  life-saving  rocket-tube  consists  of  a  goose-quill  body  about  IJ" 
in  length,  driven  and  pierced  in  the  usual  way.  The  large  end  of  the 
quill  is  closed  by  a  disk  of  tissue  paper  being  varnished  over  it.  Into 
the  smaller  end  of  the  quill  is  secured  with  diamond  cement  a  pigeon- 
quill  about  an  inch  long,  which  enters  the  large  tube  to  a  depth  of  about 
1  inch.  This  tube  is  filled  with  detonating  composition.^  Round  the 
extreme  small  end  runs  a  small  b  ind  of  kamptulicon.  These  tubes  are 
used  for  firing  life-saving  rockets.  The  body  of  the  tube  is  inserted  into 
the  vent  of  the  lock  at  the  side  of  the  machine,  being  held  in  its  place 
by  a  small  piece  of  brass  which  shuts  on  its  neck  just  below  the  kamp- 
tulicon band.  Tlie  descent  of  a  spring-hammer  edge  crushes  the  detonat- 
ing end  of  the  tube  and  fires  the  same.  They  are  packed,  by  the  special 
request  of  the  board  of  trade,  in  larger  quantities  than  other  tubes,  viz, 
150  in  a  (^o.  27)  tin  cylinder,  which  is  closed  by  a  calico  band  attached 
by  shellac  over  the  junction  of  lid  and  body. 

2.  Fuse  for  life-saving  rocket^  Mark  I. 

This  is  1".5  long  I  it  is  made  of  paper;  it  contains  an  inch  of  ordi- 
nary fuse  composition ;  it  is  conical  in  shape,  and  its  sides  are  covered 
with  kamptulicon,  being  brought  up  to  fit  the  vent  in  the  base  of  the 
life-saving  rocket ;  it  has  a  paper  cap  tied  on  with  twine,  which  need  not 
be  removed  before  firing ;  it  burns  for  about  five  seconds,  and  is  required 
for  use  with  the  portfire. 

8  Detonating  composition  for  quiU  friction  tubes :  Potash,  chlorate  of,  6  ounces ; 
antimony,  sulphide  of,  6  ounces ;  ground  glass,  1  ounce,  10  drams.  Damped  with  var- 
nish, of  spirifcS)  methylated,  1  quart;  shoUac,  357  grains^  iu  the x^roportion of  75  miuimg 
to  1,000  grains  of  composition. 
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STOEES  CONNECTED  WITH  THE  LIFE-SAVING  ROCKET. 

3.  Light  for  iUuminating  wrecJcs  {Mark  J),  Marchy  1874. 

The  light  (Fig.  2,  plate  LIII)  is  about  28^  inches  in  length  and  2.65  inches 
in  diameter.  It  consists  of  a  cylindrical  case  of  1  X  tin  sheet  in  6 
lengths  of  4J  inches  each,  fitted  together  and  connected  by  small  bands 
of  tin  sheet,  half  an  inch  in  width,  soldered  over  each  joint  The  case 
is  filled  with  the  following  comi)osition,  viz :  salti>eter,  ground,  7  pounds ; 
sulphur,  sublimed.  If  pounds;  orpiment.  red,  i  pound.  One  end  is 
fitted  with  a  piece  of  wood,  with  a  loop  or  iron  wire  attached  to  it  for 
snsi^ending  the  light ;  the  other  end  is  primed  with  mealed  powder,  and 
covered  with  a  kit  plaster. 

The  stand  is  a  simple  tripod,  consisting  of  three  wooden  legs  about  6 
feet  in  length,  connected  at  tne  top  by  a  piece  of  iron  wire  having  a 
small  hook  attached  to  it,  on  which  the  light  is  suspended ;  there  are 
three  iron  rods  which  are  hooked  to  and  connect  two  of  the  legs,  forming 
an  incline  for  the  light  to  rest  on,  so  as  to  hang  ih  a  sloping  direction — 
not  vertically  downward. 

The  light,  if  hung  as  described,  clears  itself  of  dross  when  burning, 
and  is  kept  fiuther  clear  by  the  case  separating  at  each  joint,  as  the 
heat  of  the  burning  composition  successfully  melts  the  soldering  of  the 
bands.  The  time  of  burning  is  about  30  minutes.  This  light  must  not 
be  roughly  handled  or  thrown  about,  as  it  is  liable  to  be  broken  across 
at  the  junction  of  the  segments.  Care  must  be  taken  in  removing  the 
cap  before  lighting.  ^ 

The  case  must  he  grasped  firmly  at  the  capped  end  whilst  the  cap  is 
torn  ofl"  by  means  of  the  string  loop ;  if  there  is  any  difficulty  in  remov- 
ing the  cap  it  must  be  eased  off  round  the  edge  by  inserting  the  blade 
of  a  knife. 

4.  PortfirCj  Boxer^s,  for  life-saving  apparaUis. 

Differs  from  a  common  portfire  in  being  8  inches  long  and  in  being 
intended  to  ignite  by  means  of  a  detonating  primer,  in  the  same  way  as 
the  long  general  service  light,  the  end  being  closed  by  a  tin  caj)  and  a 
piece  of  kami)tulicon,  and  strengthened  by  a  tin  band  perforated  to  take 
the  detonating  primer,  which  enters  into  a  small  space  beneath  the  kamp- 
tuUcou.  The  composition  is  primed  in  the  usual  method  with  mealed 
powder,  perforated  in  the  center. 

5.  Metal  handle  for  long  light,  general  service  (Mark  I),  n^ed  with  life- 
saving  apparatus,  Mark  L 

Consists  of  a  hollow  cylinder  of  tinned  iron,  fitting  on  to  a  wooden 
end  J  it  is  closed  at  the  opposite  end  by  a  metal  screw-cap,  to  which  is 
hinged  on,  by  means  of  a  brass  pin  passing  through  two  brass  flanges 
so  as  to  form  a  hinge,  a  copper-covered  piece  of  wood,  with  six  trans- 
verse cells,  each  to  Iwld  one  primer. 

0.  Sandle  for  portfire  used  with  life'Saving  apparatus,  Mark  L 

Consiata  of  a  tinned  iron  cylinder  closed  across  with  tin  and  red  lac- 
quer, so  as  to  form  a  socket  to  take  the  portfire  end  at  one  extremity 
held  by  a  tightening  screw.  The  body  is  hollow,  closed  with  screw  cap 
and  piece  of  wood  copper-covered  and  recessed  with  seven  cells  to  take 
one  detonating  primer  each. 
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7.  Tin  box  for  life-saving  rocket  stores^  Marie  11. 

This  is  simply  a  tin  box  with  a  hinged  lid.  Length,  6'M ;  breadth, 
3".6;  depth,  3".0.  On  the  lid  is  a  label  giving  the  contents,  viz :  9  fuses, 
9  detonating  tubes,  9  iron  x)ins,  12  India-rubber  washers,  6  brass 
washers. 

8.  Wood  boxes  for  lights^  &c,jfor  life-saving  apparaUts^  Mark  L 

These  ai'e  two  yellow  deal  boxes  closed  with  hinged  lids  secured  with 
hasps  and  staples ;  they  have  internal  fittings  to  suit  the  stores.  The 
larger  one  is  13''.3  x  8''.  x  11".5,  exterior  dimensions.  The  smaller  one 
is  12".2  X  6".2  X  11".5,  exterior  dimensions  (the  depth  of  both  being 
the  same).    Their  contents  are  as  follows : 

Large  box.    Small  box. 

Lights,  loDg 10  6 

Portfires 12  6 

Hamlles,  light 2  1 

Haudles,  portfire -  2  1 

Detonating  xirimers  for  lights 12  7 

Detonating  primers  for  portfires 14  7 

rv.  Use  op  live-savino  kocket. 

Instructions  as  to  the  use  of  the  rocket,  together  with  directions  as  to 
the  formation  of  volunteer  life  brigades,  the  pro\ision  of  requisite  stores, 
&c.,  are  issued  by  the  board  of  trade  in  the  form  of  a  pamphlet,  entitled 
**  Instructions  in  respect  of  the  Rocket  and  Mortar  Apparatus  for  saving 
Life  from  Shipwreck."  A  short  description  of  the  method  of  using  (Plate 
LIV)  the  life-saving  ap])aratus  generally  adopted  is  here  given,  taken 
partly  Irom  this  pamphlet  and  partly  fix)m  information  supplied  by  Cap- 
tain Kobertjson,  R.  N.,  also  Mr.  John  Foster  Spence,  Mr.  Gilbert,  and 
members  of  the  Tynemouth  Volunteer  Life  Brigade. 

A  suitable  cart  containing  the  necessarj'  stores®  is  run  down  to  the 
best  position  for  action.^®  Tlie  machine  is  i)laced  to  stand  as  firmly  as 
circumstances  will  permit ;  for  a  maximum  range  the  trough  should  be 
laid  from  35°  to  38°,  the  box  in  which  the  line  is  faked  being  placed 
from  about  6  to  9  feet  to  the  rear,  and  6  to  9  feet  to  leeward,^^  the  top 
with  the  i)ins  being  taken  out  and  the  box  slightly  tilted  with  its  mouth 
towards  the  front  vnth  the  line  lying  in  it,  the  end  being  threaded  through 
the  rocket-stick  and  knotted  over  the  washers  and  also  some  way  along 
the  stick ;  "the  lanyard  by  which  the  rocket  is  fired  should  be  pulled  by 
a  man  standing  on  the  windward  side,^^  the  rocket  being  fired,  if  possi- 
ble, by  the  tube  without  the  fuse"  in  order  that  it  may  be  discharged 
the  instant  a  favorable  opportunity  is  presented,  which  opportunity 
might  pass  while  the  fuse  is  burning. 

It  is  very  important,  for  more  than  one  reason,  to  effect  a  communica- 
tion with  as  few  unsuccessful  attempts  as  possible ;  not  only  is  precious 

^  See  list  of  stores  ou  a  subsequent  page. 

**»  As  the  rocket  cannot  under  any  circumstances  be  expected  to  carry  much  over  380 
yards  (  •    *     *  ),  the  choice  of  position  must  generally  be  very  limited. 

"The  rocket  stand  may  be  capsized  by  the  line  running  out  if  the  line  be  laid  to 
windward ;  the  coil  shoukl  be  as  little  out  of  the  line  of  flight  as  may  be,  for  it  is  ob- 
vious that  the  pulling  of  the  line  tends  to  draw  the  axis  of  the  rocket  in  the  direction 
of  a  line  passing  ^om  the  center  of  gravity  of  the  rocket  to  the  spot  where  the  rope  is 
coiled.  That  the  position  of  the  coil  of  rope  affected  the  flight  of  the  rocket  consider- 
ably was  pointed  out  by  Captain  Anderson  in  a  proof  report  ou  rockets  fired  at  Shoe- 
burvness. 

1^  Fide  (omitted^. 

I*  To  be  clear  oi  the  line  as  it  runs  out. 

^-*The  slide  lid  in  Mark  JI  machine  over  the  opening  on  the  right  side  used  for  the 
admission  of  a  portflre  is  to  be  kept  closed.  Should  the  tube  be  found  weak  a  few 
strands  of  quick-match  may  be  doubled  and  inserted  so  as  to  project  from  the  vent  of 
the  rocket. 
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time  wasted,  but,  after  the  line  becomes  dirty  and  wet,  the  chances  of 
success  are  decreased.  At  short  ranges  it  may  be  desirable  to  fire  the 
rocket  at  a  lower  elevation  than  35^,  for  it  is  easier  to  project  the  rocket 
between  the  masts,  when  the  line  must,  of  course,  follow  it,  than  to  fire 
it  high  in  the  air  with  the  allowance  necessary  to  cause  the  line  to  fall 
between  tlie  masts.**  When  the  crew  of  the  wreck  signal  that  they 
have  the  line,"  the  rocket -brigade  make  fast  their  "  whip  ^  by  bending 
the  rocket-line  round  both  returns  at  about  12  feet  from  the  tailed  block 
and  signal."  The  wreck's  crew  then  haul  in  and  make  fa«t  the  tail  of 
the  block  ahoxit  18  inches  belmc  the  highest  secure  part  of  the  ship^^  (some 
distance  up  the  mast,  if  possible),*^  unbend  the  rocket-line  and  signal. 
TMiile  the  crew  are  drawing  this  "whip"  in,  it  is  especially  necessary 
that  the  brigade  on  shore  should  see  that  the  lines  are  carefully  paid  out 
to  them,  keeping  the  two  parts  steadily  in  hand  at  the  same  time,  not 
letting  them  out  faster  than  the  crew  on  board  the  wreck  can  haul  in; 
the  men  who  have  charge  of  the  two  coils  of  the  whip  being  especially 
careful  that  the  lines  run  out  all  clear  from  the  coils.  On  seeing  the 
ship's  signal  the  brigade  attach  the  hawser  6  or  9  feet  from  its  end  to  one 
return  of  the  whip  and  haul  on  the  other  return,  so  as  to  carrj'  the  haw- 
ser to  the  ship ;  which  the  crew  make  fast  18  inches  above  the  whip  (i.  e. 
to  the  highest  safe  point),  and  then  disconnect  it  from  the  whip  and  "  sig- 
nal." Wliile  those  on  shore  are  hauling  the  hawser  on  board  the  ship,  it 
is  especially  necessary  that  the  men  in  charge  of  the  whip  should  keep 
the  returns  of  the  opposite  end,  if  possible,  30  yards  or  more  apart,  and 
the  hawser  nearest  to  the  hauling  part,  to  prevent  the  hawser  taking 
turns  roimd  the  whip,  which  is  very  liable  to  occur  even  when  these 
precautions  are  observed,  and  the  wrecked  crew  should,  if  possible,  ascer- 
tain before  making  the  hawser  fast  that  it  is  all  clear.  On  this,  the 
brigade  having  adjusted  the  block  of  the  breeches  buoy  to  run  on  the 
hawser,  attach  one  return  of  the  whip  line  to  it  by  a  clove  hitch,  and  if 
the  motion  of  the  wreck  is  slight,  lead  the  hawser  through  the  snatch- 
block  of  the  triangle,  and  set  it  up  (i,  e.  haul  it  taut),  by  means  of  their 
^'double  block-tackle  purchase."  This,  however,  can  be  paid  out  or 
hauled  in  but  slowly,  if  required  to  follow  the  motion  of  the  vessel.  If, 
therefore,  the  sea  beats  the  wreck  about  violently  it  will  be  better  not 
to  use  the  double  block-tackle,  but  to  keep  the  hawser  taut  by  manning 
it  with  as  many  hands  as  can  be  spared,  so  as  to  follow  the  oscillating 
motion  of  the  wreck  without  risk  of  the  communication  being  broken. 

It  will  be  seen  in  the  wood-cut  that  while  the  whip  return  by  which 
the  buoy  is  hauled  towards  shore  must  be  pulled  fair  along  the  hawsers, 
the  opposite  return  should  throughout  be  kept  wide  of  it. 

Tlie  crew  may  descend  one,  two,  or  even  three  at  a  time,  in  the  breeches 
buoy.**  In  ca.se  of  very  violent  wind  the  empty  breeches  buoy  has  been 
carried  right  round  over  the  top  of  the  hawser,*^  fouling  the  whip  with 
it ;  it  is  therefore  well  not  to  let  it  pause  while  on  a  journey,  especially 
when  traveling  empty  back  to  the  wreck. 

1*  Even  at  35°  I  believe  the  rocket  generally  paBses  between  moAts. 

'*' Either  by  a  wave  of  hand  or  flajjf,  a  li«rht  Hhown,  or  a  gun  fired. 

"  Generally  by  red  flapf  by  day,  and  red  lij^ht  by  ni<?ht.    Vide  boaril  of  trade  directions. 

'•There  are  many  reasons  for  this.  1st.  The  hawser  will  bend  with  the  weight  of  any 
person  traveling  on  it,  and  perhaps  let  them  into  the  water.  2d.  If  near  the  water 
the  wash  of  the  sea  may  twist  and  fonl  the  ropes.  3d.  The  higher  the  starting  point 
the  easier  it  is  to  hanl  a  weight  to  the  shore. 

••I  have  been  informed  of  an  instance  of  a  whole  crew  being  drowned  by  making 
fast  to  the  knightheadson  the  deck,  instead  of  some  point  up  the  mast.  I  may  observe 
that  a  brother  of  my  own  in  traveling  experimentally  on  a  lo^  hawser  descended  into 
the  sea.  But  it  is  hardly  necessary  to  enunciate  that  there  is  a  limit  to  the  distance 
which  a  person  can  be  drawn  through  the  surf  without  drowning. 

«>For  t-^^^^est  rate,  &c.,  see  subsequent  pages. 

•1  Q^r^f^^^^^i^^goQ  informs  me  that  this  has  been  reporfced  as  haying  occurred. 
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In  urgent  cases,  sucli  as  the  threatened  immediate  break  up  of  the 
wreck,  one  or  more  buoys  with  lines  to  them  communicating  with  the 
shore  may  be  pa^ssed  to  the  wreck  directly  the  whip  is  made  fast,  or, 
again,  the  "buoy"  may  be  made  fast  to  one  retun)  of  the  endless  liue 
while  it  travels  on  the  other,^  at  the  same  time  the  hawser  should  be 
set  up  when  practicable.^ 

V.  Flight  of  life-saving  rocket. 

It  may  be  seen  that  the  construction  of  the  life-saying  rocket  is  not 
such  as  will  enable  it  to  carry  truly  whea  fired  without  its  rope.  Its 
stick  is  fixed  on  one  side  of  it,  hence  in  flight  the  resultant  of  the  resist- 
ance of  the  air  on  it*i  anterior  part,  acting  at  a  point  termed  by  General 
Maievsky  its  ''  center  of  resistance,"  will  not  be  opposite  to  it«  center  of 
gravity,  and  hence  a  coui)le  tending  to  deflect  the  rocket  will  be  estab- 
lished. On  page  *  *  •  the  case  of  a  rotating  elongated  projectile 
proceeding  in  a  direction  not  coincident  with  that  of  its  axis  is  discussed. 
The  case  of  the  rocket  somewhat  resembles  it,  the  tendency  of  the  rota- 
tion to  resist  the  deflecting  couple  being  answered  by  the  mechanical 
action  of  the  stick,  ♦  •  *  the  velocity  of  rotation  and  the  length  of 
the  stick  being  the  relative  "function"  of  the  steadying  force  in  the  two 
cases. 

!N^ow  the  stick  of  the  life-saving  rocket  is  not  only  placed  on  one  side, 
but  is  also  a  little  curtailed  in  its  length;  it  may  therefore  be  readily 
seen  that  this  rocket  is  constructed  on  the  supposition  of  its  carrying  a 
line,  when  the  pull  of  the  line  irom  the  starting  point  will  act  to  draw 
the  stick  and  rocket  into  the  production  of  the  line  of  flight  it  has  taken 
np  to  the  moment  considered ;  this  steadying  power  (in  spite  of  the  wind 
carrying  the  middle  of  the  line  in  a  bend  tx)  one  side)  becomes  very  great 
indeed  after  the  rocket  has  proceeded  any  considerable  distance.  From 
this  may  be  deduced  two  facts,  which  it  may  be  vitally  important  to 
consider  in  firing  the  rocket : 

Ist.  That  the  wind  will  carry  the  rocket  and  line  ^-ith  it,  because  it 
will  not  have  the  power  to  deflect  its  axis  so  as  to  point  the  rocket  up 
the  wind, 

2d.  It  is  verj-  desirable  to  start  the  rocket  at  a  momentary  lull ;  for  if 
the  first  action  of  the  wind  carries  the  rocket  to  one  side,  it  will  exert  its 
force  afterwards  in  prolongation  of  this  incorrect  direction. 

If  the  rocket  machine  be  brought  into  action  on  uneven  ground,  caus- 
ing the  foot  on  one  side  to  be  lower  than  that  on  the  other,  or  if  one  loot 
sink  deeper  than  the  other,  as  might  occur  in  yielding  sand,  the  effect 
will  be  to  cause  the  rocket  to  carry  towards  the  lower  side. 

Issue :  Six  rockets  in  a  packing-case. 

«*  The  endless  line  must  be  cut  to  effect  this;  it  is  best  to  luako  fast  the  ends  to  the 
grunimcts  or  opposite  sides  of  the  life-buoy. 

*"  Various  uiotnods  of  escape  from  a  wreck  have  been  devised  and  some  carried  out ; 
the  crew  are  generally  in  a  nearly  helpless  condition  with  the  waves  beating  over 
them.  The  most  feasible  expedient  appears  to  me  to  be  that  of  a  kite,  as  there  is 
generally  a  violent  wind  blowing  from  the  wreck  to  the  shore,  and,  considering  the 
comparative  sizes  of  the  ship  and  the  land,  it  seems  reasonable  (as  proposed  by  Cap- 
tain Narea,  R.  N.,  vide  "  Seamanship,'*  by  that  officer,  pp.  220-22)  to  cair  attention  to 
the  possibility  of  the  crew  making  and  getting  off  a  kite  when  the  means  on  land  were 
insuillcient  to  establish  a  communication.  Once  let  the  kite  fly  over  the  land,  the  sud- 
den paying  out  of  its  line  would  cause  it  to  drop  on  the  shore.  Captain  Robertson, 
R.  N.,  informs  me  that  a  man  has  been  known  to  swim  from  a  ship  with  a  line,  assist- 
ing himself  by  a  kite  It  is  here  obvious  that  the  kite  might  have  carried  a  light  line, 
by  which  might  have  been  passed  stronger  ones  till  a  hawser  was  at  last  carried 
across. 
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VI.  Experience  as  to  range  and  accuracy." 

In  1868,  52  rockets  fired  in  succesHion,  in  course  of  proof,  at  35°  ele- 
vation, gave  an  average  range  of  378  yards,  whicli  may  be  considered 
a  low  one.    It  certainly  includes  one  or  two  exceptionally  short  ranges, 

*••  The  following  are  answers  which  were  kindly  furnished  by  Mr.  J.  F.  Spence,  hon- 
orary secretary  to  the  Tyueniouth  Life  Brigade,  to  some  of  my  questions.  I  think  most 
reaiiers  would  prefer  having  such  answers  verbatim  to  any  summary,  which  would 
destroy  their  character  and  the  spirit  which  runs  through  them.  It  would  be  difficnit 
to  quote  a  better  authority  than  Mr.  Spence  in  these  matters. 

The  quicki'st  successful  performance  of  work  you  remember f 

"  This  was  with  the  schooner  Light  of  the  Harem,  wrecked  behind  Tvnemonth  North 
Pier  on  the  8th  of  February'  la«t  (1870).  The  rocket  was  fired  at  3d  minutes  past  4 
p.  m.,  and  the  first  man  was  landed  in  14  minutes;  the  last  man  (there  were  fiyeof 
them)  in  24  minutes  from  firing  the  rocket.  That  wa«  nearly  5  minutes  a  man.  This 
would  have  been  much  more  quickly  done,  but  the  men  on  board  the  schooner  did  not 
understand  how  to  use  the  apparatus,  and  so  delayed  many  minutes.  You  will  notice 
the  four  last  men  were  landed  in  10  minutes  (the  first  man  occupied  14  minutes);  but, 
as  I  said,  this  arose  in  a  measure  from  their  ignorance  of  how  to  act.'' 

1.  As  to  kinking  of  manila  lines,  <f*c. 

'^The  rocket  lines  are  now  made  of  hemp  (at  least,  so  we  suppose),  and  are  much  more 
softly  laid  than  they  used  to  be.  The  result  is,  they  rarely  Kink.  We  still  have  the 
old  trouble  with  the  lines  fouling  as  they  are  drawn  ott';  that  is,  when  the  whip  is  on 
board  and  made  fast.  You  then  attach  the  hawser,  leaving  about  two  or  three 
fathoms  free,  in  order  that  the  wrecked  people  may  more  easily  fix  it  to  the  mast<. 
This  free  end  is  very  liable  to  take  turns  round  the  whip  in  hauling  off,  and  the  result 
is  and  often  has  been  that  the  breeches  buoy  cannot  be  hauled  off  to  the  ship.  In  day- 
sight,  if  this  happens,  any  sailor  sees  it  at  once,  and  can  put  it  right,  but  in  a  dark, 
ttormy  night  this  is  much  more  difficult  to  do,  and  when  they  think  they  are  taking 
she  turns  out  they  may  be  making  more.  It  also  necessitat-es  slacking  off' the  hawser, 
so  that  the  people  on  board  ship  may  loose  it  to  get  the  turns  out." 

2.  Tfie  greatest  range  you  hare  reached  f 

"I  presume  you  will  mean  when  firing  at  a  ship  in  distress.  On  the  8th  of  February, 
1870,  at  3.'^  p.  m.,  a  large  bark  was  stranded  on  the  Spar  Hawk,  a  spit  of  sand 
about  half  a  mile  east  of  the  Black  Midden  Rocks,  at  the  mouth  of  the  Tyne ;  she  would 
be  about  350  or  360  yards,  at  least  350  yards  by  measurement,  from  the  nearest  point  of 
the  rocks  on  w^hich  we  could  stand  to  use  the  apparatus.  The  first  shot  fell  far  short 
of  her,  we  suppose  because  it  had  not  sufficient  elevation,  and  the  line  was  wet.  The 
second  rocket  was  laid  with  a  few  degrees  more  elevation,  with  a  new  rocket  line  quite 
dry  and  fresh,  and  flew  right  between  her  masts.  The  line  is  250  fathoms  in  k^ngth. 
I  think  there  might  be  10  or  12  fathoms  of  the  line  left  in  hand.  The  wind  was  S.  E.  by 
S.,  force  10,  blowing  almost  athwart  the  line.  This  was  a  grand  shot;  I  never  saw  a 
better.     No  one  thought  the  ves-sel  could  be  reached." 

3.  Whether  you  generally  lose  one  or  more  rockets  before  you  establish  a  communication  f 
''The  force  of  wind,  and  position  in  which  the  ship  lies  with  respect  to  the  direction 

of  the  wind  and  situation  of  those  on  shore  who  are  endeavoring  to  establish  a  com- 
munication, greatly  affects  this  question ;  tor  instance,  there  may  be  a  sudden  lull  in 
the  violence  of  the  wind,  and  you  think  to  take  advantage  of  it,  lay  your  rocket  accord- 
ingly, and  fire ;  just  as  you  pull  the  trigger  line,  the  squall  returns  yfith  renewed  force, 
and  the  consequence  is,  your  rocket  is  carried  far  away  from  the  object  aimed  at.  In 
most  instances,  however,  we  have  succeeded  in  throwing  the  line  over  wrecked  ships 
the  first  shot ;  I  think  we  only  missed  once — in  the  case  I  have  detailed  to  you.  Then 
comes  another  difficulty ;  take  an  instance.  On  the  8th  of  February,  this  year,  at  4 
o'clock  a.  m.,  the  'Susannah,^  a  schooner,  was  wrecked  on  the  Black  Midden  Rocks, 
wind  S.  £.,  force  10.  It  was  about  500  yards  from  the  station  to  the  point  of  rocks,  the 
Xiearest  we  could  reach  to  her.  In  22  minutes  we  fired  the  first  rocket,  which  went 
right  over  her,  but  there  was  no  attempt  to  pull  the  line  on  board ;  we  went  on  firina: 
rockets  till  five  in  all  were  expended.  The  lines  all  fell  over  the  vessel,  but  it  turned 
out  that  the  rigging  was  in  such  a  wretched  state  that  the  men  could  not  disentangle 
one  of  them  from  it  till  the  la^t  one  was  fired,  w^hich  went  clear.  In  10  minutes  from 
this  time  we  had  the  first  man  ashore,  and  in  12  minutos  more  the  other  throe,  but 
they  were  very  much  exhausted,  as  it  was  nearly  7  o'clock  a.  m.  when  we  got  them. 
For  two  hours  and  a  half  they  had  been  exposed  to  the  full  fury  of  the  storm,  every 
wave  rolling  over  them ;  one  man  was  lost — washed  overboard  with  one  of  the 
masts." 

4.  Do  you  find  the  system  of  work  so  far  understood  generally  as  to  enable  the  crew  to 
conform  to  your  operations  f 

*'  In  many  cases  I  say  they  do  not ;  this  is  one  of  the  difficulties  we  have  to  contend 
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the  minimum  one  being  286  yards,  the  maximum  450.  The  a\^erage 
deviation  from  the  line  on  which  the  roisket  was  laid  wa«  42  yards. 

In  1870,  131  rockets  fired  successively  at  proof  gave  an  average 
range  of  373  yards,  the  maximum  range  being  470  and  the  minimum 
330,  the  mean  deviation  being  about  35  yards. 

In  calculating  for  the  effects  in  cases  of  storm,  rather  a  low  lange 
must  commonly  be  expected,  the  wind  generally  blowing  more  or  less 
against  the  direction  which  the  rocket  has  to  take. 

with  on  a  dark  night,  and  with  a  ship  at  such  a  distance  from  the  shore  that  we  can- 
not make  the  crew  hear.  I  have  urged  strongly  on  the  board  of  trade  to  have  a  clause 
in  the  new  merchant  shipping  bill,  making  it  compulsory  on  all  owners  of  sea-going 
vessels  of  all  descriptions  to  have  their  simple  directions  as  to  know  how  to  use  the 
ax)paratus  painted  on  a  piece  of  tin,  and  nailed  to  the  mast  or  in  some  conspicuous 
part  of  the  vessel,  so  that  the  sailors  cannot  help  learning  what  they  have  to  do  when 
wrecked  and  a  rocket  or  shot  is  tired  over  them.  I  never  knew  a  crew  to  establish  com- 
munication with  a  kite,  but  have  beard  of  its  being  tried.  I  fear  in  case  of  shipwreck 
it  would  be  diihcnlt  to  set  a  kite  up." 

The  following  accounts,  taken  from  the  annual  report  of  the  Volunteer  Life  Brigade 
of  the  borough  of  Tynemouth,  will  enable  any  officer  to  realize  the  kind  of  difficulties 
likely  to  occur  in  the  actual  course  of  w^ork : 

"As  was  noticed  in  last  animal  report,  but  few  southwest  gales  of  any  len^.h  of  con- 
tinuance or  severity  have  occnrred  since  the  year  18(>4,  when  the  steamship  Stanley 
was  wrecked ;  but,  as  might  be  expected  on  the  occurrence  of  severe  gales  from  that 
quart-er,  during  the  past  winter  several  wrecks  took  place  at  the  north  side  of  the 
mouth  of  the  Tyiie,  and  it  was  during  one  of  these  gales  that  the  brigade  had  the 
gi'eat  satisfaction  and  privilege  of  landing  the  crews  of  two  vessels,  with  the  excep- 
tion of  one  man,  who  was  washed  overboard  w4th  one  of  the  masts  which  was  carried 
away  by  the  force  of  the  waves.  In  the  case  of  the  Susannah,  which  was  stranded 
about  four  o'clock  in  the  morning  of  the  8th  February,  1870,  it  seemed  at  times  as 
though  there  waH  little  hope  of  saving  the  crew.  She' was  so  much  disabled  in  her 
masts  and  rigging  before  drifting  ashore,  and  had  so  much  w^reckage  hanging  about 
her,  that  rocket  after  rocket  was  fired  (live  in  all)  before  any  practical  communication 
could  be  eifected  with  the  ship,  and  the  rocket  lines  becoming  so  entangled  in  the  rig- 
giug  that  the  men  on  board  could  not  clear  them.  Finally,  however,  aft^r  two  and  a 
half  hours  working  and  waiting,  the  persistent  efforts  of  the  coast  guard  and  the  brig- 
ade were  crowned  with  success.  It  was  during  the  coutinuance  of  this  storm,  about 
3.30  in  the  afternoon  of  the  same  day,  that  the  bark  Helena,  of  Scarborough,  with  a 
crew  of  17  hands  and  the  pilot,  came  ashore  in  a  violent  snow-squall,  on  the  edge  of 
the  Spar  Hawk ;  she  was  at  a  considerable  distance  from  the  nearest  point  where 
the  apparatus  could  be  set  up,  and  there  seemed  some  doubt  about  reaching  her  with 
a  rocket.  The  first  shot  fell  far  short,  but  the  second  rocket  went  right  between  her 
UMistfi,  and  was  secured  by  one  of  the  men ;  the  life-boat,  however,  coming  alongside 
soon  after,  the  crew  very  wisely  took  to  her  rather  than  run  the  risk  of  being  dragged 
through  tne  surf  and  over  the  rocks  amidst  the  raging  sea,  which  must  of  necessity 
have  been  a  verj'  hazardous  operation.  Whilst  this  was  on  the  way,  the  cry  was  raised 
that  another  vessel  was  going  behind  the  North  Pier,  a  most  dangerous  position ; 
the  chief  officer  of  the  coast  guard,  Mr.  Quick,  immediately  told  off  some  of^  the  vol- 
unteers, with  one  or  two  of  the  coavst  guard,  to  go  to  her  assistance.  In  a  short  space 
of  time  they  had  the  satisfaction  of  landing  the  whole  of  the  crew,  though  not  a  mo- 
ment too  soon,  aa  about  eight  minutes  after  they  were  ashore  the  schooner  was  broken 
up  by  the  furv  of  the  storm,  not  a  piece  ot  her  being  left  on  which  they  could  have 
saved  themselves.     She  proved  to  be  the  schooner  Light  of  the  Harem,  of  Lowestoft, 

In  the  case  of  the  Burton,  of  Wivenhoe,  wrecked  on  the  19th  of  March,  1865,  a 
rocket  line  was  thrown  over  her  in  two  minutes  from  the  time  she  touched  the  rubble 
of  the  North  Pier,  but  in  seven  minutes  she  went  entirely  to  pieces,  the  poor  fellow 
who  climbed  the  rigging  to  lay  hold  of  the  rocket  line  not  having  time  even  to  reach  it. 
Only  one  man  was  saved  out  of  the  crew  of  five ;  he  was  picked  up  by  the  life-boat. 

Again,  on  the  evening  of  the  11th  October,  1865,  about  7  p.  m.,  the  schooner  Ring- 
wood,  of  Yarmouth,  with  a  crew  of  five  hands,  when  endeavoring  to  enter  the  harbor 
in  a  stiff  southeast  gale,  came  ashore  on  the  Black  Middens.  The  rocket  line  was 
speedily  over  her  and  the  whip  attached,  but  was  not  hauled  aboard.  It  was  soon 
found  that  the  men,  who  were  used  to  the  Yarmouth  beach,  had  left  the  vessel  in  their 
boat,  which  unfoi-tunately  capsized,  and  two  of  them  were  drowned ;  had  they  re- 
mained on  board  and  used  the  apparatus,  there  is  little  doubt  they  would  all  have  been 
saved.  On  the  third  occasion,  tne  29th  December,  1865,  three  vessels  came  ashore  nnder 
the  batter^' ;  rockets  were  fired  over  two  of  them,  but  the  men  did  not  seem  to  understand 
the  use  of  the  apparatus,  and  instead  of  hauling  the  line  aboard,  fastened  a  warp  to  it,  and 
commenced  paying  out  toward  the  shore.  In  the  mean  time  the  life-boat  came  alongside 
and  saved  the  whole  of  the  crews." 
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The  following  is  a  return  of  the  number  of  rockets  fired  at  each  drill 
of  the  Borough  of  Tynemouth  Life  Brigade  from  Ist  July,  1866,  together 
with  the  range  in  yards  as  near  as  could  be  ascertained ;  the  deviation 
right  or  left  of  the  rocket  of  the  object  aimed  at ;  the  time,  in  minutes 
and  seconds,  between  firing  tlie  first  rocket  and  landing  the  first  man, 
and  the  number  of  men  present  on  each  occasion ;  compiled  for  the  board 
of  trade  returns  by  John  F.  Spence,  honorary  secretary.  Previous  to 
1866  no  record  of  these  particulars  was  kept: 


Sept. 

Oct. 

Nov. 

Nov. 


6,1807 

4,1867 

2, 1807 

30, 18G7 


Dec.  28,1867 
Jan.  25,1868 


Fob. 

Mar. 

Apr. 

May 

May 

June 

July 

Aug. 

SG])t. 

Oct. 

Nov. 

Doc. 


22,1868 
21.1868 
18.  18(i8 
15, 1868 
29, 1868 
26, 1808 
34,  18(^8 
21, 1868 
19, 1868 
17, 1868 
14, 1868 
12. 1868 


75 
60 
51 

38 

72  1 

67 

no 

41 
42 
64 
44 
45 
55 
46 
30 
38 
51 


1 
1 
1 


1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 


Jan.     0, 1869  i  49 


Jan. 
Fob. 
Fob. 
Mar. 


29, 1869 

10, 18  m 

11,1869 
6, 1809 


Mar.  31,1809 


Apr. 

May 

Juno 

Aug. 

Sept. 

Oct. 

Oit. 

Nov. 

Do«. 

Jan. 

Mar. 

Apr. 

Apr. 

May 

June 


30, 1869 

28,  1H69 

25, 1860 

6, 1869 

3.1889 

2, 1869 

30, 1869 

27, 1869 

23. 1869 

22. 1870 
19, 1870 
14,  1870 
23.  1870 
20, 1870 
24, 1870 


60 
36 
36 
38 
34 


58  I 
52  I 
37 

40 ; 

50  ■ 

34 

48  I 

42  I 

37 

43 

66 

48 

79 

45 

33 


1  , 


AlM)nt  230 
About  290 
CAb't  .•?40 
{  Ab't  290 
About  280 
About  280 
About  285 

About  250 

About  200 


About  210 
About  200 
About  280 
About  270 
About  280 
About  265 
About  280 
About  270 
About  260 
About  320 
About  330 
About  280 
260 


2.50 
320 


About  330 
1  ;  About  300 


4  to  right 
10  to  left . 


Hit 

C  30  to  loeward 
<  10  to  hioward. 

(Hit 

5  to  left 

Hit 

2  to  right 

Hit..   

4  to  left 

Hit 

Hit 

3  to  loft. 

4  to  riglit 

3  toritiht 

10  to  left 

Hit 

4  to  right 


15    00 


Hit    

Doubtful. 


1 
1 
1 
1 
1 
1 
J 
2 
1 
1 
1 
1 
1 
2 
1 


About  280 
About  320 
About  2.50 
About  280 
About  340 
About  190 
About  300 
Alwut  340 
About  320 
About  310 
Abojit  290 
About  300 
About  220 
About  290 
About  300 


Hit 
Hit 


3  to  left , 

Hit 

1  to  left. 

2  to  loft 

Hit , 

12  t«  loft 

10  to  ri;rbt 

MiH8,  10  to  left 

Hit 

Hit 

12  to  loft 

4  to  loft 

3toleft 

Hit 


11    00 


17    00 
(•) 


12  00 
6  00 

20  00 

13  30 

11  00 

12  00 
19  00 

18  30 
12  00 
17  00 

19  00 
12  30 
12  00 

14  00 


12  00 

15  30 
12  15 

10  30 
9  40 
7  30     i 

12  30     I 

14  00    , 

16  00     I 

15  00     I 

11  00     ' 

12  00    , 
10  30 

I 

17  00    ' 
19  00 


Remarks. 


Rocket  fhbme  upset  and  rocket  flev 


End  of  official  year. 


First  shot  all  the  line  carried  away, 


bein^  an  old  short  one. 


Lines   fouled   in  mcka,   a  member 
wadod  in  to  free  them. 


Rocket  stand  fell  twice  into  the  soil 


Trials  of  new  iron  triangle  double 
and  single  apparatus. 


No  account  ke])t>  as  there  was  no 
opportunity  of  doing  so. 

No  time  kept,  as  the  drill  was  con- 
stantly stopped  to  m»ke  explana- 
tu)ns  to  tiie  American  amuassa- 
dor. 


One  fired  to  sea  without  a  line. 


*  American  Ambassador  Hodgson's  storm-esci^e. 
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VII.  The  KEEPING  QUALITIES  OF  EOCKETS. 

Tlie  keei)ing  qualities  of  rockets  ai*e  not  satisfactory.    They  should  be 
stored  iu  as  dry  a  place  as  possible. 
Mr.  Abel,  chemist,  W.  D.,  gives  his  opinion  as  follows : 

Tho  coiTt>sion  of  the  metal  at  the  seaixi  of  the  case  has  not  been  set  on  foot  in  tho 
first  instance  by  the  borax  emi)loyed  iu  brazing,  as  no  trace  of  the  existence  of  borax 
can  be  <letect«d  upon  tho  metal  at  the  joint.  The  saline  matter  scraped  from  the 
exterior  of  the  case  contained  carbonate  of  potash.  The  deliquescent  and  alkaline 
nature  of  this  salt  accounts  for  the  collection  of  moisture  on  the  case  and  for  the  de- 
struction of  the  paint  coating. 

This  carbonati'  of  potash  is  a  product  of  the  decomposition  of  the  saltpeter  from  the 
rocket  composition,  and  it  is  owing  to  some  im|K*rfection  in  the  brazing  that  small 
quantities  of  saltpeter  have  been  admitted  in  the  operations  of  pressing  that  a  corro- 
sive action  has  been  establislied  which  has  been  promoted  by  gradual  access  of  air  and 
moisture  to  those  x^oints  and  by  the  coexistence  of  brass  and  iron  in  contact  with  the 
composition. 

The  action  of  the  saltpeter  upon  the  metal  appeal's  to  have  spread  in  the  interior  of 
the  case  around  that  part  where  the  brazing  extends  to  a  very  slight  degree,  but  suffi- 
cient to  effect  a  separation  between  the  composition  and  the  case,  which  are  found  to 
be  very  linnly  attached  to  each  other  at  all  other  parts  of  the  case. 

The  slight  symptoms  of  corrosion  around  tho  rivets  at  the  head  of  the  rocket  are  evi- 
dently due  to  the  penetration  of  minute  quantities  of  saltpeter  (forced  in  by  pressure) 
applied  in  manufacture  to  the  exterior  between  the  rivets  and  the  holes;  the  non-exist- 
ence of  brazing  at  these  points  renders  the  action  ver>-  trifling. 

The  employment  of  brazing  in  the  c1i>sing  of  the  rocket  cases  is  evidently  a  cause  of 
deterioration;  the  existence  of  minute  imperfections  iu  the  joint  made  by  brazing  is 
probably  unavoidable,  and  as  the  saltpeter  must  penetrate  on  pressure,  the  establish- 
ment of  corrosion  is  unavoidable. 

YIII.  Contents  of  cart. 

1.  Two  or  three  rocket  lines,  laid  up  loose;  one  end  of  the  rocket  line  is 
to  be  attached  to  and  launched  with  the  rocket. 

2.  Boxes  lltted  with  fakinp;-pins,  in  w^hich  to  stow  the  rocket  lines. 

3.  A  hawser  of  3-inch  Manilla  right-handed  rope,  from  40  to  120  fath- 
oms, according  to  the  steepness  or  flatness  of  the  shore. 

4.  A  "whip''  of  Manilla  line,  not  exceeding  IJ  inches,  rove  through  a 
single  tail  block.  The  "whij)"  to  be  made  of  left-handed  rope,  the  re- 
verse of  the  hawser,  and  the  tail  of  the  block  to  be  at  least  two  fathoms 
in  length,  and  the  sheave  to  be  brass-bushed.  The  ends  of  the  "whip'' 
to  be  spliced  together,  so  as  to  convert  it  into  an  endless  rope. 

5.  A  sling  life  hnoy,  with  petticoat  breeches,  in  which  to  place  the 
peraon  to  be  rescued,  and  haul  him  ashore. 

6.  A  traveler,  or  inverted  block,  with  a  brass  sheave,  to  be  attached 
to  the  "sling"  and  carry  it  along  the  "hawser." 

7.  A  "double  block  tackle  purchase,"  for  setting  taut  the  "hawser," 
one  of  the  blocks  l)eing  fitted  with  two  tails  to  bend  on  to  the  hawser,  or 
with  luff-tackles  fitted  to  put  on  to  the  hawser  with  strop  and  toggle 
(like  a  top-gallant  or  royal  purchase).  The  blocks  to  be  brass-bushed. 

8.  Three  small  spars,  to  form  a  triangle,  over  which  the  hawser  may 
be  passed  and  thereby  raised  higher  above  the  water.  This  will  be 
found  convenient  on  parts  of  the  coast  where  the  shore  is  flat.  The  tri- 
angle should  be  fitted  with  a  swivel  snatch-block,  brass-bushed,  instead 
of  standing  hooks;  the  strapping  of  the  block  to  be  of  good  iron. 

9.  An  anchor  with  one  fluke  to  be  buried  in  the  earth,  sand,  or  §hingle,. 
to  wiiich  to  set  up  the  hawser  by  means  of  the  tackle-i)ureha«e.  Or,  in 
some  places  where  the  shore  is  composed  of  soft  shhigle  or  sand,  and 
where  an  anchor  will  not  hold,  a  stout  plank,  5  or  6  feet  long,  with  a 
fathom  of  chain  of  sufficient  strength  fastened  around  it  amidships,  may 
be  substituted  for  the  anchor     This  plank  being  buried  3  or  4  feet  be- 
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neatli  the  ground,  and  the  end  of  the  chain,  with  a  ring  attached,  led 
to  the  siu'face,  the  hawser  may  be  set  up  to  it  by  the  tackle-purchase  in 
the  same  manner  as  to  an  anchor. 

10.  A  red  flag^  2  feet  by  3  feet,  fixed  at  the  end  of  a  staff  5  feet  long,  and 
a  lantern  with  a  red  lens  fixed  in  it,  to  be  used  as  signals  in  the  manner 
dii'ected  below, 

11.  Two  or  three  spaden  or  shoveU,  and  a  pickaxe^  to  be  of  good  quality, 
and  suitable  for  the  work ;  a  sahagee  strop^  a  few  pieces  of  extra  rope^  to 
be  used  as  occasion  may  require. 

12.  A  light  hand-harrow^  when  thought  necessary,  for  carrying  por- 
tions of  the  apparatus  from  the  cart  to  the  place  where  it  is  to  be  used. 

13.  Three  sets  of  tally-hoard^t^  each  set  consisting  of  two  boards  of 
hard  wood  about  9  inches  long  by  5  inches  wide  and  f  inch  thick.  These 
boards  to  have  the  following  words  painted  on  them  in  white  letters  on 
a  black  ground,  English  on  one  side  and  French  on  the  other,  viz : 

No.  1  tally-board  to  be  attached  to  the  whip. 

English :  Make  the  tail  of  the  block  fast  to  the  lower  mast,  well  up. 
If  the  masts  are  gone,  then  to  the  best  place  you  can  find.  Cast  off 
rocket  line ;  see  that  the  rope  in  the  block  runs  free,  and  show  signal  to 
the  shore. 

French :  Fouettez  la  poulle  le  plus  haut  possible  sur  le  bas-mat,  ou  i 
Fendioit  le  plus  favorable  si  les  bas-mats  sont  perdus.  Detachez  la 
ligne,  voyez  que  la  corde  coure  facilement  dans  la  pouUe,  et  faites  signal 
au  rivage. 

l^o.  2  tally-board  to  be  attached  to  the  hawser. 

English :  Make  this  hawser  fast  about  2  feet  above  the  tail-block.  See 
all  clear,  and  that  the  rope  in  the  block  runs  free,  and  show  signal  to  the 
shore. 

French :  Amarrez  cette  aussifere  ^  deux  pieds  environ  au  dessus  de  la 
poulie.  Voyez  que  rien  n'engage  et  que  la  corde  coure  facilement  dans 
la  poulie,  puis  faites  signal  au  rivage. 

14.  Long  light — One  box  of  Colonel  Boxer's  to  be  used  as  occasion 
may  require. 

15.  Signal  rockets. — Eighteen,  throwing  white  and  red  stars. 

10.  Two  heaving  stickH  and  lines,  to  be  used  as  occasion  may  require. 

17.  A  water  harrico^  with  a  large  square  hinge-bung,  large  enough  to 
admit  a  man's  hand,  will  be  supplied  if  specially  demanded. 

18.  A  hawaereutter,  for  the  purpose  of  severing  a  hawser  from  a  wreck 

19.  A  tarpaulin^  to  cover  over  the  apparatus  and  stores  in  the  cart 
when  the  apparatus  is  not  in  use,  and  fitted  with  beckets  and  tent  pegs 
to  secure  it  on  the  beach  or  shore  for  coiling  the  whip  on  when  the  appa- 
ratus is  in  use. 

20.  Life-belts. — Two  of  Captain  Ward's,  and  two  life-lines. 

K.  B. — ^The  whole  of  the  gear,  and  a  sufficient  supply  of  rockets,  &c., 
are  to  be  kept  in  the  rocket-ai)paratus  cart,  in  good  order^  dry,  and  ready 
for  immediate  use. 

IX.  EOCKET  APPAEATUS  DRILL.^ 

1.  Always  keep  the  gear  dry  and  well  aired. 

2.  Upon  the  approach  of  a  storm  or  thick  dangerous  weather  on  the 
coast,  muster  the  gear  and  small  stores,  examine  the  cart,  especially  the 
axletrees,  trim  the  lamps,  and  prepare  for  service. 

3.  On  a  wreck  occurring,  the  watchman  will  call  the  officer  and  men 
and  send  for  the  horses. 


Issued  by  the  Board  of  Trade  [English]  June,  1875. 
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4.  Great  care  should  be  taken  In  arranging  the  apparatus  with  pre- 
cision for  firing,  as  after  the  lines  become  wet  or  dirty  there  is  less  chance 
of  effecting  a  communication. 

5.  The  rocket-line  should  be  fastened  to  the  rocket-stick  as  shown  in 
one  of  the  engravings.  The  line  should  have  about  three  fathoms  wett^ 
before  being  rove,  and  should  also  have  a  figure  of  8  knot  made  near 
the  hole  at  the  end  of  the  stick,  so  that  if  the  line  is  burnt  near  the 
rocket  the  knot  will  prevent  it  getting  free. 

6.  The  first  rocket  should  always  be  fired  with  the  line  in  the  box,  and 
the  box  should  be  slightly  tilted  towards  the  wreck, 

7.  In  hauling  off  the  hawser,  (2o  not  stop  the  end  up  mth  a  rope-yarn^  but 
leave  three  fathoms  hanging  loose. 

8.  When  working  the  whip,  keep  the  veering  part  well  separated 
from  the  hauling  part,  the  parties  at  each  standmg  as  far  apart  as  pos- 
sible, the  hawser  being  between  the  two.  Lift  the  whip  well,  in  order 
to  keep  clear  of  sui^  or  sea- weed. 

9.  When  the  service  or  exercise  is  over,  the  stores  are  to  be  returned 
to  the  cart,  and  the  party  to  fall  into  the  ''  order  of  march"  and  return 
to  the  station. 

10.  Oreat  care  should  always  he  taken  that  the  whole  of  the  gear  is 
thorotighly  dried  before  being  put  away.  All  kinks  and  turns  should  be 
carefully  taken  out  of  the  lines  and  whip. 

DRILL. 

Words  of  command. 

1.  Bocket  party,  fall  in. 

2.  Form  tHe  order  of  march  (or  double). 

3.  Halt. 

4.  Action. 

5.  Eeady. 

6.  Fire. 

7.  Haul  out. 

8.  Haul  ashore. 

1.  Rocket  party ^  fall  in. 

2,  4,  6,  8,  10,  12, 14,  rear  rank. 
1,  3,  5,  7,  9,  11, 13, 15,  front  rank. 
Rocket  Nos.  1,  2,  3,  4,  5,  6. 
Auxiliaries,  7,  8,  9,  10, 11,  12,  13, 14,  15. 

2.  Form  the  order  of  march. 


Duties  at  the  order  "  HaXt^^  '^ Action. 

No.  1  places  rocket-frame;  pins  rocket  to  staff;  inserts  fuse;  places 
rocket  in  frame ;  reeves  line  through  stJiff ;  makes  a  figure  of  8  knot  near 
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the  heel  of  staff;  puts  on  two  India-rubber  and  one  metal  washers,  and 
then  makes  another  figure  of  8  knot  in  the  end  of  the  line-points ;  ele- 
vates (making  due  allowance  for  force  and  direction  of  wind):  applies 
X>ortfire  to  time-fuse,  and  then  steps  clear  and  removes  frame  when  com- 
munication is  effected. 

No.  2  aisaists  Ko.  3  to  place  box  with  line  6  yards  to  the  rear  of  frame; 
lifts  box  dear  of  pins ;  fakes  the  stray  rocket-line  to  the  re^r  of  frame  ^ 
bends  rocket-line  to  whip,  and  then  t^es  charge  of  right  side  of  whip. 

No.  3,  assisted  by  No.  2,  places  box  with  line  6  ya^s  to  the  rear  of 
frame;  lifts  box  clear  of  pins  and  cants  it  in  the  direction  of  the  wreck 
and  at  right  angles  to  the  line  of  fire;  takes  out  water  barrico  and  wets 
about  3  mthoms  of  end  of  line;  then  hands  it  to  No.  1,  assisting  him  to 
reeve  it,  and  takes  charge  of  the  left  side  of  whip. 

No.  4,  assisted  by  even  numbers  of  auxiliaries,  carries  the  whip  8  yards 
to  the  rear  of  frame,  sees  it  clear  for  running,  and  then  bends  it  on  to 
hawser'  about  2  fathoms  from  the  end. 

No.  5.  assisted  by  odd  numbers  of  auxiliaries,  takes  end  of  hawser 
and  tally  to  4,  and  clears  it  away  for  hauling  off  to  the  wrecks ;  clove 
hitches  whip  to  traveler;  bends  on  breeches  buoy;  raises  triangle,  and 
snatches  hawser. 

No.  6,  assisted  by  even  numbers  of  auxiliaries,  buries  anchor  and 
backer,  hooks  on  luff  to  anchor,  and  secures  it  to  hawser. 

No.  7  attends  signals  under  direction  of  officer. 

Note. — If  there  is  no  7^  officer  attends  signals.  > 

No.  8  takes  charge  of  life-belts,  and  attends  to  stranded  crew  w^hen 
landed. 

Odd  numbers  assist  No.  5  to  clear  away  hawser,  keeping  a  slight 
strain  on  it  while  being  hauled  off  to  wreck;  even  numbers  assist  No.  6 
to  bury  anchor  and  backer,  &c.,  and  then  man  the  fall  of  the  luff-tackle 
purchase,  and  veer  and  haul  as  necessary. 

Even  numbers  assist  No.  4  in  working  the  whip,  hauling  off  hawser, 
&c. 

Note. — In  working  the  apparatus  with  only  six  men,  3  and  5  assist 
No.  6  to  raise  triangle  and  attend  hawser;  1,  2,  and  4  attend  and  work 
the  whip. 

Auxiliaries. — ^All  auxiliaries  are  to  assist  in  carrying  stores  from  cart 
to  point  of  action. 

Even  nimibers  haul  out  hauser  and  breeches  buoy. 

Odd  numbers  haul  ashore. 

All  numbers  above  15  should  be  told  off  to  guard  the  ground. 

^  Tallies  are  always  to  be  kept  bent  on  both  hawser  and  whip,  so  as  to  be  ready  for 
service. 
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REPORT  OF  C.  B.  RICHARDS,  ENGINEER  OF  COLFS  PATENT  FIRE-ARMS 
COMPANY,  UPON  TEST8  OF  THE  BEHAVIOR  UNDER  TENSILE  STRESS  OF 
SPECIMENS  OF  BRONZE  RECEIVED  FROM  LIEUT.  D.  A.  LYLE,  ORDNANCE 
DEPARTMENT,  UNITED  STATES  ARMY,  WITH  A  DESCRIPTION  OF  THE 
TESTING-MACHINE  USED. 

(Plates  XLII-XLV.) 

The  statement  of  the  results  of  the  tests  is  prefaced  by  descriptions  of 
the  testing-machine  and  apparatus  used  and  the  methods  employed  in 
the  experiments. 

The  testing-machine  is  one  which  has  been  in  use  in  the  armorj''  of 
this  company  since  1871.  The  basis  of  the  machine  is  a  plafform-scale, 
by  which  the  forces  applied  to  the  specimens  are  weighed  with  the  same 
accuracy  that  any  load  may  be  weighed  by  similar  scales. 

Figures  1  to  4  in  the  accompanying  drawings  show  different  views  of 
the  machine :  figure  1  being  a  rear  elevation  and  figure  2  an  end  eleva- 
tion of  the  entire  machine ;  figure  3,  a  front  elevation  of  the  weigh-beam 
apparatus,  and  figure  4  an  elevation,  partly  in  section,  of  certain  parts 
of  the  strain-indicating  apparatus,  drawn  on  a  larger  scale  than  the 
other  elevations. 

A  is  the  platform  of  a  50-ton  scale,  of  which  B  is  the  weigh-beam,  with 
its  sliding  weight,  C.  Upon  the  platform  a  cast-iron  frame,  D,  is  placed, 
to  sustain  the  nut  of  a  screw,  E,  to  whose  lower  end  are  applied  the  fix- 
tures for  holding  the  upper  end  of  a  specimen  intended  to  receive  a  ten- 
sile strain.  The  platform  is  5  feet  long  by  3  feet  wide,  and  has  an  oblong 
oiHining  in  its  center,  through  which  two  long  screws  rise  about  2  feet 
above  the  platform.  The  screws  carry  a  strong  cross-head,  F,  which  can 
be  raised  or  lowered  by  two  nuts,  G.  The  screws  and  cross-head  are  not 
connectetl  with  the  platform  until  the  specimen  makes  the  connection. 
The  cross-head  receives  the  fixtures  for  applying  strains  of  all  kinds  to 
specimens  of  every  shape.  For  tensile  strains  the  holders  which  grasp 
the  lower  end  of  the  specimen  are  attached  to  the  top  of  the  cross-head. 
The  lower  ends  of  the  screws  G  are  attached  to  the  short  arms  of  a 
nia«Hive  forked  lever,  H,  which  is  beneath  the  floor,  and  has  its  fulcra 
supported  by  the  bed-plate  which  forms  the  foundation  of  the  scale. 
The  long  arm  of  this  lever  is  coupled  to  the  fdlcnun  t  of  a  short  lever, 
I,  which  is  so  suspended  from  a  longer  lever,  J.  that  the  two  levers 
form  a  differential  system,  the  fiilcra  j  and  i  oi  the  two  levers  not 
being  in  the  same  vertical  plane.  The  fulcrum  j  of  lever  J  is  raised 
or  lowere4  by  a  screw,  K,  whose  nut  is  supported  by  a  cast-iron  frame, 
li,  erected  upon  the  scale-foundation.  This  nut  is  worked  by  the  hand- 
wheel  M  through  a  system  of  toothed  wheels,  or  when  the  back  gear- 
ing (shown  at  N,  Fig.  2)  is  thrown  into  engagement  by  turning  the 
lever  N',  the  nut  may  be  worked  through  the  pulley  O  by  power 
obtained  from  the  factor^'  shafting.  The  connections  between  the  lever 
J  and  the  screws  G,  which  carry  the  cross-head,  are  so  arranged  that,  by 
depressing  the  longer  free  arm  of  J  the  cross-head  is  pulled  downward, 
and  by  raising  the  fulcrum  of  J  the  same  result  is  produced.  A  rod,  P, 
is  suspended  from  the  end  of  the  longer  arm  of  the  lever  J,  to  which 
plates  and  pans  are  attached  to  receive  weights  of  various  values,  and 
counter- weights  Q  may  be  apphed  to  the  shorter  arm  of  the  lever  to 
balance  wholly  or  partly  the  preponderance  of  the  longer  arm.  The 
lower  enil  of  the  rod  P  is  provided  with  a  piston,  which  moves  in  a  large 
cylindrical  vessel  containing  oil  and  serving  to  prevent  a  too  rapid  fedl 
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of  the  loaded  end  of  the  lever.  If  the  foregoing  description  is  understood, 
it  is  evident  that  if  one  end  of  a  specimen,  a  rod  of  iron,  for  instance,  be 
attached  to  the  frame  D  above  the  cross-head  F  and  the  other  end  be 
attached  to  the  cross-liead,  the  specimen  may  be  stretched  by  bearing 
down  the  end  of  the  straining-lever  J,  for  the  cross-head  will  thereby  be 
pulled  downwai^d.  The  arms  of  the  levers  are  so  proportioned  that  one 
pound  applied  at  P  will  exert  a  strain  of  120  pounds  on  the  specimen ; 
so  a  strain  of  100,000  pounds  will  be  exerted  by  the  application  of  800 
pounds  at  P.  The  specimen  can  also  be  strained  by  weighting  the  rod  P 
so  heavily  that  it  wiU  be  held  down,  and  then  by  working  the  nut  of  the 
screw  K,  either  by  hand  or  power,  the  ftilcrum  f  will  be  raised,  and  the 
cross-head  pulled  downwaixl  with  a  force  increasing  as  gradually  as  may 
be  desired.  As  the  specimen  is  suspended  from  the  frame  on  the  plat- 
form of  the  scale,  any*  stress  with  which  it  is  i)ulled  wiU  be  indicated  at 
the  weight- beam  B  and  can  thus  be  acciu*ately  weighed.  The  strain- 
indicating  api)ai'atus  is  shown  in  Figs.  3  and  4.  B  is  the  weigh-beam 
of  the  scale  with  its  sliding  weights  0.  Tlie  beam  is  graduated  to  thou- 
sand pound  intervals,  and  the  small  weight  will  show  20-pound  incre- 
ments. A  long  straight  rod,  a.  hangs  at  the  end  of  the  weigh-beam  and 
dips  into  a  cylindrical  vessel,  ft,  which  is  movable  up  and  down  and  is 
filled  with  mercury-.  The  weight  of  the  rod  a  is  so  adjusted  that  when 
the  rod  hangs  wholly  in  air  it  will  exactly  balance  10,()(K)  pounds  on  the 
platform  of  the  scale,  but  when  immersed  to  a  certain  point  in  mercury 
it  floats  and  ceases  to  act  as  a  weight ;  between  these  two  iwints  it« 
value  as  a  weight  dei)ends  on  the  extent  of  its  immersion  in  the  mercury, 
which  is  regulated  by  the  height  at  which  the  vessel  h  stands.  The 
mercmy  vessel  may  be  raised  by  turning  a  pinion  which  works  in  a 
rack  fastened  along  the  side  of  the  vessel,  and  the  vessel  may  be  held 
up  by  a  pawl,  c,  which  tends  to  engage  with  the  teeth  of  a  ratchet-wheel, 
d^  fastened  to  the  pinion-shaft.  When  the  pawl  is  disengaged  and  its 
from  the  wheel,  the  vessel  descends  by  its  own  weight,  but  its  speed  of 
falling  is  conti'olled  by  a  piston  sliding  in  a  cylinder,  e,  filled  with  oil, 
the  top  of  the  piston-rod  /  being  connected  with  the  vessel  by  a  chain 
passing  over  the  sheaves  g.  A  pipe,  *,  connects  the  upi)er  part  of  the 
oil  cylinder  with  the  lower  part,  and  a  screw- valve,  ^,  in  the  pipe  reg^u- 
lates  the  flow  of  oil,  which  is  produced  by  the  piston  rising  through  the 
cylinder.  The  variation  which  opening  or  closing  the  screw- valve  k 
occasions  in  the  resistance  to  the  flow  of  oil  through  the  pipe  affords  the 
means  of  regulating  the  rapidity  of  descent  of  the  vessel  6.  A  valve  in 
the  piston  permits  the  mercury  vessel  to  be  raised  quickly,  even  when 
the  screw- valve  k  is  closed.  A  scale,  /,  on  the  side  of  the  mercury  ves- 
sel indicates  the  extent  to  which  the  rod  a  is  immersed  in  the  mercury, 
and  the  scale  is  so  marked  that  the  valve  of  the  rod  in  balancing  a  load 
on  the  platform  may  be  read  for  any  position  of  the  vessel  to  within  20 
pounds,  which  is  as  small  difference  as  the  testing-machine  is  intended 
to  indicate.  The  range  of  the  scale  is  10,000  pounds.  The  values  of 
the  scale  readings  can  be  checked  at  any  time  by  the  weights  C  on  the 
beam,  and  have  been  found  to  be  invariably  correct.  When  greater 
loads  than  10,000  pounds  aixj  to  be  observed,  the  suq)lus  is  balanced  at 
the  beam  by  the  weights  0.  When  used  to  weigh  gradually-increasing 
strains,  the  operation  of  this  apparatus  is  made  automatic  in  the  follow- 
ing manner : 

On  the  end  of  the  weigh-beam  B  is  fastened  a  small  cup,  w,  contain- 
ing mercury- ,  into  which  platinum  wii^,  n,  constantly  dii>8.  The  point  of 
a  second  platinum  wii'e,  j>,  stands  a  little  above  the  surface  of  the  mer- 
cury when  the  bi^am  B  is  down,  but  when  the  beam  rises  this  wu^e  also 
dips  into  the  mercury.    The  platiiuim  wires  form  the  terminals  of  two 
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inBulated  wires  leading  from  the  two  poles  of  a  galvanic  battery  whose 
circuit  is  closed  when  the  rising  of  the  beam  immerses  the  two  platinum 
points  in  the  mercurj',  but  is  open  when  the  beam  is  down.  An  electro- 
magnet, Tj  is  inserted  in  the  course  of  one  of  the  wires  and  the  armature 
of  this  magnet  is  so  connected  with  the  pawl  which  sustains  the  mer- 
cury vessel  that  when  the  battery  circuit  is  closed  and  the  magnet  is 
thus  vitalized,  the  pawl  c  is  drawn  away  from  the  wheel  d^  but  when  the 
circuit  is  broken  the  pawl  falls  back  again  and  locks  the  wheel. 

When  sufficient  stress  to  overcome  the  weight  C  is  applied  to  a  speci- 
men the  weigh-beam  rises  and  closes  the  electric  circuit  by  which  the 
pawl  is  made  to  unloitk  the  wheel  d ;  the  merciu^^  vessel  then  descends 
until  enough  of  the  rod  a  is  uncoA^ered  by  the  mercury  to  enable  the  rod 
to  balance  the  stress  and  draw  the  beam  downward.  The  electric  circuit 
is  thus  broken,  and  the  pawl  locks  the  wheel,  preventing  a  further  de- 
scent of  the  mercurj'  vessel  and  leaving  the  beam  poised  until  it  is  raised 
by  a  fuither  increase  of  stress. 

This  automatic  action  may  be  continued  until  the  specimen  breaks, 
when  the  beam  of  course  drops  and  the  mercury  vessel  b  is  locked  in 
place  by  the  pawl.  The  sum  of  tlie  readings  of  the  weight  C  on  the 
beam,  and  the  scale  /  on  the  mercury  vessel,  gives  the  maximum  stress 
on  the  speciimen. 

Figures  o,  6,  and  7  show  one  of  the  pair  of  clasps  for  fastening  the 
specimens  in  the  macliine.  Figure  13  represents  the  finished  specimen, 
and  figure  12  shows  the  specimen  with  nuts  screwed  on  its  ends  to  form 
heads  by  which  the  specimen  may  be  grasped  by  the  clasp.  The  clasp 
is  made  in  halves  hinged  together,  and  is  shown  open  in  figures  5  and  6 
and  closed  in  figures  7  and  8.  One  clasp  embraces  the  upper  head  of 
the  specimen  and  the  lower  end  of  the  screw  E  of  the  testing-machine, 
thus  attaching  the  specimen  to  the  screw.  The  other  clasp  embraces 
the  lower  head  of  the  specimen  and  the  upper  end  of  a  bolt  fastened  in 
the  top  of  the  puUing  cross-head  F,  attaching  the  specimen  to  the  cross- 
head  and  thus  forming  the  connection  between  the  cross-head  and  the 
platform.  The  halves  of  the  clasp,  when  they  are  put  in  place  in  the 
machine,  are  locked  together  by  pins  passing  through  the  axes  of  the 
hinges,  as  shown.  A  specimen  is  represented  in  place  in  the  machine 
at  «,  figure  2.  Two  different  gauges  were  used  to  measure  the  extensions 
of  the  specimens;  one  of  these,  shown  in  figures  11  and  12,  was  used 
for  stresses  within  the  elastic  limit,  and  the  other,  illustrated  in  figure  9, 
was  applied  after  the  elastic  limit  was  passed. 

The  first  (A)  consists  of  two  plates  of  glass  held  face  to  face  in  sepa- 
rate steel  frames,  which  are  locked  together  and  slide  freely  along  each 
other ;  one  of  the  frames  is  terminated  by  a  ball^  and  the  other  by  a  stem 
at  the  end  of  which  is  a  similar  ball.  By  graspmg  the  balls  and  pulling 
them  ajiart  the  glass  plates  slide  along  each  other.  On  the  longer  glass 
plate  a  scale  is  ruled  with  fine  lines,  1  inch  being  there  di\aded  into  100 
parts.  On  the  shorter  plate  a  space  rh  of  an  inch  long  is  divided  into 
ten  parts,  the  lines  being  yoV^  of  an  inch  apart.  The  ball-shaped  ends 
of  this  sliding  gauge  are  clamped  in  the  jaws  of  two  holders,  shown  in 
figures  10  and  12,  one  of  which  is  clamped  around  each  end  of  the  cylin- 
drical part  of  the  specimen.  When  the  gauge  is  thus  fastened  in  place 
and  the  8i)ecimen  is  stretched,  the  scales  pass  over  each  other  lengthwise, 
and  by  observing  the  scales  through  a  powerfid  microscope  the  extensions 
may  be  read  to  within  a  ten-thousandth  of  an  inch,  for  it  is  easy  to  sub- 
divide to  tenths  by  the  eye  the  spaces  between  the  lines  of  the  smaU 
scale. 
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A  microscope,  not  shown  in  the  drawings,  is  so  fastened  on  the  ma- 
chine that  the  gauge-i'eadings  can  easily  ^  observed. 

The  gauge  B  is  a  sliding  vernier  gauge,  reading  to  thousandths  of  an 
inch.  Its  two  ends  are  fastened  to  the  two  specimen  clasps,  which,  as 
they  become  separated  by  the  stretching  of  the  specimen,  draw  the  ver- 
nier of  the  gauge  over  the  scale,  and  the  extensions  may  be  obtained 
from  the  changes  in  the  gauge-re^iugs. 

Method  of  tesUtig. 

The  specimens  were  tested  in  lots  of  4  as  they  were  received.  Each 
one  was  first  tested  up  to  and  somewhat  beyond  the  elastic  limit,  the 
stress  being  applied  by  working  the  straining-screw  nut  by  hand.  The 
gauge  A  was  applied  to  the  specimen,  and  the  extensions  corresponding 
to  Cerent  stresses  were  read  from  this  by  using  the  microscope.  A 
reading  was  taken  at  1,000  i>ounds,  after  which  the  stress  was  increased 
to  2,000  pounds,  and  a  second  reading  recorded.  The  stress  was  then 
reduced  to  1,000  pounds  and  the  corresponding  reading  again  taken. 
The  extension  of  3,000  pounds  was  then  observed,  and  afterward  at 
1,000  pounds,  and  so  on  with  increased  stresses  and  repeated  reductions 
of  the  stress  to  1,000  pounds  until  the  probable  elastic  limit  was  ap- 
proached, when  the  increments  of  stress  between  the  observations  ot 
extension  were  reduced  to  500  pounds.  As  soon  a«  a  permanent  set 
occurred,  which  indicated  that  the  elastic  limit  ha<l  been  exceeded,  this 
was  shown  by  a  difference  between  the  last  reading  at  1,000  pounds 
stress  and  former  readings  for  that  stress.  The  greatest  stress  observed 
before  this  set  occurred  has  been  taken  for  the  elastic  limit  of  the  speci- 
men. After  the  elastic  limit  had  been  exceeded  by  several  thoosands 
of  pounds  and  the  corresponding  extensions  observed  for  all  the  speci- 
mens, the  first  specimen  was  again  placed  in  tlie  macliine  and  the  gauge 
applied  to  the  holders.  A  gradually  increasing  pull,  starting  from  the 
greatest  stress  before  observ^,  was  then  produced  by  working  the  strain- 
ing-screw nut  at  a  uniform  speed  by  the  pulley  o,  driven  by  the  factory 
shafting,  while  the  progress  of  the  increasing  stress  was  observed  by 
watching  the  descent  of  the  mercury  vessel  F,  and  at  the  instant  the 
scale  on  the  vessel  indicated  each  increase  of  1,000  pounds  stress  the 
reading  of  the  gauge  which  indicated  the  corresponding  extension  was 
taken  until  the  fracture  of  the  specimen  occiured.  The  extensions  of 
the  specimen  by  strain  corresponding  to  the  different  pulling  stresses 
were  then  plotted  graphically,  and  the  curves  thus  formed  are  shown  in 
figures  14, 15,  and  16.  Figiu^e  17  is  a  photograph  showing  the  original 
shape  and  surface  of  the  specimen  compared  with  its  appearance  after 
ha\'ing  been  broken.  The  broken  si)ecimen  here  represented  is  No.  914, 
marked  H3,  from  gun  A. 

The  data  and  results  of  the  tests  are  given  in  the  accompanying  table. 
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